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(54) RECORDING PAPER AND rTS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording paper having high ink absorbing property, high glossiness, 
and high coating strength wherein dotted trouble is largely reduced. 

SOLUTION: A recording paper comprises at least one recording layer having a void containing a hydrophilic 
binder and an inorganic fine particle arranged on a support, wherein the ratio of the inorganic fine particle to the 
hydrophilic binder in the recording layer is five times in weight ratio. As for the surface property at the 
recording layer side of the support, a maximum waviness is 4|xm or less when a maximum filtered waviness is 
measured by making a reference length of a filtered wavy curve to be led under a condition of a cutoff value 
0.8mm is set to 2.5mm from a measured sectional curve according to JIS-B-0610. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the record form whose ratio of a non-subtlety particle [ as opposed to / have at least one layer of 
record layers which have an opening containing a hydrophilic binder and a non-subtlety particle on a base 
material, and / the hydrophilic binder of this record layer ] is 5 or more times in a weight ratio the filtering 
waviness curve to which the surface characteristic by the side of the record layer of this base material is led on 
with a cut-off value [ of 0.8mm ] conditions from the cross-section curve measured according to JIS-B -0610 - 
- as criteria die length of 2.5mm — filtering max, when a wave is measured The record form characterized by 
the maximum external waviness being 4 micrometers or less. 

[Claim 2] The record form according to claim 1 characterized by the desiccation thickness of said record layer 
being 30 micrometers or more. 

[Claim 3] The record form according to claim 1 or 2 characterized by the 75-degree specular gloss as which the 
glossiness of the front face of said record layer was specified to JIS-Z -8741 being 50% or more. 
[Claim 4] A record form given in any 1 term of claims 1-3 to which said non-subtlety particle is characterized by 
being the particle silica compounded by the gaseous-phase method mean particle diameter has the primary [ an 
average of ] particle diameter which is 0.03-0.003 micrometers. 

[Claim 5] A record form given in any 1 term of claims 1-4 characterized by said hydrophilic binder being polyvinyl 
alcohol or its derivative. 

[Claim 6] A record form given in any 1 term of claims 1-5 characterized by containing the hardening agent over 
which said record layer can construct a bridge in a hydrophilic binder. 

[Claim 7] A record form given in any 1 term of claims 1-6 characterized by being the paper base material with 
which said base material covered both sides of stencil paper with plastic resin. 

[Claim 8] A record form given in any 1 term of claims 1-7 characterized by being the ink jet record form which a 
record form can record in water-soluble ink. 

[Claim 9] It has at least one layer of record layers which have an opening containing a hydrophilic binder and a 
non-subtlety particle on a base material. The ratio of the non-subtlety particle to the hydrophilic binder of this 
record layer is 5 or more times in a weight ratio, the filtering waviness curve to which the surface characteristic 
by the side of the record layer of this base material is led on with a cut-off value [ of 0.8mm ] conditions from 
the cross-section curve measured according to JIS-B -0610 — as criteria die length of 2.5mm — filtering max, 
when a wave is measured The manufacture approach of the record form characterized by drying once it cools 
after the maximum external waviness applies the coating liquid which forms this record layer in the manufacture 
approach of the record form which is 4 micrometers or less on said base material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the record form which records an image using color material, this invention has 
the reinforcement of high ink absorptivity and a highly-glossy and high coat especially in ink jet record, and, 
moreover, relates to few record form and its manufacture approach of a defect of a coat 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-colonizing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread through various 
fields, such as various printers, facsimile, and a computer terminal, quickly in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 

[0005] As an ink jet record form, various record forms are used from the former. For example, a regular paper, 
various kinds of coated paper (art paper, coat paper, cast coated paper, etc.) which painted the layer which 
consists of a hydrophilic binder and an inorganic pigment on the paper base material, and the record form which 
painted the ink absorptivity layer as a record layer on various kinds of base materials which covered such 
papers, transparence, various kinds of opaque plastic film base materials, or both sides of paper with plastic 
resin further are used. 

[0006] As the above-mentioned ink absorptivity layer, it is roughly divided into the so-called swelling type 
constituted by the subject in a hydrophilic binder of ink absorptivity layer, and the ink absorption layer of the 
opening mold which has an opening layer in a record layer. 

[0007] Although the advantage of a swelling mold ink absorptivity layer is in the point that very high glossiness 
and high maximum density are obtained after an ink solvent (water and high-boiling point organic solvent) 
evaporates completely, since it is late compared with the opening mold record form which ink rate of absorption 
mentions later on the other hand, and there is a problem to which beading etc. is caused in a high ink field and 
the image quality by generating of ZARATSUKI tends to fall and evaporation of an ink solvent, especially a high- 
boiling point organic solvent is very slower still There is a problem accompanying being left on the damp or wet 
condition which the high-boiling point organic solvent remained and the hydrophilic binder swelled in the 
hydrophilic binder for a while after printing for a long period of time. 

[0008] Specifically, it is in the situation that a printing front face cannot be strongly ground for several days by 
the case for several after [ printing ] hours, or paper etc. cannot be piled up. 

[0009] On the other hand, since it has an opening in a record layer, the ink absorptivity layer of an opening mold 

shows high ink absorptivity. For this reason, in a high-density area, there is little degradation of image quality 

that beading of the image in a high ink field cannot happen easily as compared with a swelling mold. 

[0010] Moreover, though the organic solvent remained in opening structure when the ink absorptivity layer of an 

opening mold had void volume of enough to the amount of ink, at least, a front face will be seemingly got dry 

immediately after printing, a front face is touched or it becomes once possible to pile up prints etc. 

[0011] As this kind of an ink absorptivity layer, a particle with a particle size small moreover (especially 200nm 

or less is desirable) is preferably used from the point that a layer with comparatively high transparency is 

formed, with a low refractive index (about 1.6 or less refractive index is especially desirable), and it is especially 

used preferably from the silica particle which fulfills these conditions especially forming an opening efficiently, 

moreover comparatively high glossiness being acquired, and the image of high maximum density being obtained 



etc. 

[O012] As the conventional technique which uses a non-subtlety particle with such a small particle size for an 
ink jet record form t For example, JP.57-14091 A 60-219083, 60-219084, JP,2-274857,A and 4-93284 — said — 
5-51470 and 7-179029 — The colloidal silica indicated by each official report, such as 7-137431, 8-25800 8- 
67064, and 8-118790, JP,3-56552,B, JP,63-1 70074,A, JP.2-1 13986,A, 2-187383, 7-276789, 8-34160, 8-132728 
and the particle silica compounded by the gaseous-phase method indicated by each official report of No. 174992 
[ eight to ], For example, JP,3-24906,B, 3-24907, 6-98844, 7-2430, said 121609 numbers, JP.60-245588A 
JP,2-43083,A, 2-198889, 2-263683, The porosity alumina indicated by 8-112964, 8-197832, 8-258397, etc. or its 
hydrate, For example, JP,57-120486A 57-129778, 58-55283, The particle calcium carbonate indicated by 61- 
20792, 63-57277, JP,4-250091 A 3-251487, 4-250091, 4-260092, 7-40648, etc. is mentioned. 
[0013] The record form which has the ink absorption layer of the above-mentioned opening mold on a base 
material is excellent in the point that high glossiness, high voidage, and high maximum density are obtained 
especially, and when the base material of moreover comparatively high smoothness is used, a record form with a 
high glossy surface is obtained. 

[0014] And although voidage rises and it becomes easy to attain good ink absorptivity by smaller coverage so 
that the weight ratio of a non-subtlety particle to the hydrophilic binder of an opening layer is made to increase, 
the flexibility of a coat falls and it becomes easy to produce a very small crack in a spreading side in one side. 
When the ratio of a non-subtlety particle exceeds 5 times by the weight ratio especially to a hydrophilic binder, 
this problem tends to change notably. 

[0015] Although this crack has improved greatly by adding a hydrophilic binder and the hardening agent which 
can construct a bridge, and the defects of a punctiform spreading side were few, there was a problem which still 
remains. As a result of examining many things about this cause, as for this problem, it turned out that the rigidity 
of an opening layer and the smoothness of a support surface are related. 

[0016] That is, although the coat turned into a hard coat gradually in the process which a coat contracts at the 
time of the desiccation after spreading of an opening layer, since the rigidity of the coat at this time was too 
high, it turned out that it is for a minute crack to go into a coat locally with the very small wave and the 
irregularity of a support surface. 

[0017] Even if the above— mentioned troubles are the case where the record layer which a coat becomes from a 
hydrophilic binder substantially is applied, and the case where a non-subtlety particle is used, they cannot 
become a not much big problem to less than 5% of the weight of a case easily to a hydrophilic binder. 
[0018] It also became clear that it was much more easy to occur in the record form which is much more easy to 
generate the above-mentioned problem when it is easy to produce the local nonuniformity of the rate of drying 
of a spreading side in a desiccation process, and primary [ an average of] particle size uses a particle 100nm or 
less as a subject, has high smoothness as a non-subtlety particle, and has the recording surface of high gloss. 
[0019] A mean diameter uses [ specular gloss ] a non-subtlety particle and a hydrophilic binder 10nm or less for 
said JP,8-174992,A on 80% or more of polyolefine covering paper base material, and the ink jet record form 
which obtains high glossiness is indicated. However, the above-mentioned technical problem is not necessarily 
solved only by specifying the glossiness of a support surface. 
[0020] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention is made in view of the 
above-mentioned actual condition, and this invention tends to solve is to offer the record form which improves 
the punctiform failure and the crack of a spreading side in the case of manufacture of the record form which has 
an opening layer as a record layer, and has high ink absorptivity, glossiness, and a film strength on a base 
material, and its manufacture approach. 
[0021] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the following 
configuration. 

[0022] (1) In the record form whose ratio of a non-subtlety particle [ as opposed to / have at least one layer of 
record layers which have an opening containing a hydrophilic binder and a non-subtlety particle on a base 
material, and / the hydrophilic binder of this record layer ] is 5 or more times in a weight ratio the filtering 
waviness curve to which the surface characteristic by the side of the record layer of this base material is led on 
with a cut-off value [ of 0.8mm ] conditions from the cross-section curve measured according to JIS-B -0610 - 
- as criteria die length of 2.5mm — filtering max, when a wave is measured The record form characterized by 
the maximum external waviness being 4 micrometers or less. 

[0023] (2) The record form of said one publication characterized by the desiccation thickness of said record 
layer being 30 micrometers or more. 

[0024] (3) The record form of said 1 or 2 publications which are characterized by the 75-degree specular gloss 
as which the glossiness of the front face of said record layer was specified to JIS-Z -8741 being 50% or more. 
[0025] (4) A record form given in said any 1 term of 1-3 to which said non-subtlety particle is characterized by 



being the particle silica compounded by the gaseous-phase method mean particle diameter has the primary [ an 
average of ] particle diameter which is 0.03-0.003 micrometers. 

[0026] (5) A record form given in said any 1 term of 1-4 characterized by said hydrophilic binder being polyvinyl 
alcohol or its derivative. 

[0027] (6) A record form given in said any 1 term of 1-5 characterized by containing the hardening agent over 
which said record layer can construct a bridge in a hydrophilic binder. 

[0028] (7) A record form given in said any 1 term of 1-6 characterized by being the paper base material with 
which said base material covered both sides of stencil paper with plastic resin. 

[0029] (8) A record form given in said any 1 term of 1-7 characterized by being the ink jet record form which a 
record form can record in water-soluble ink 

[0030] (9) It has at least one layer of record layers which have an opening containing a hydrophilic binder and a 
non-subtlety particle on a base material. The ratio of the non-subtlety particle to the hydrophilic binder of this 
record layer is 5 or more times in a weight ratio, the filtering waviness curve to which the surface characteristic 
by the side of the record layer of this base material is led on with a cut-off value [ of 0.8mm ] conditions from 
the cross-section curve measured according to JIS-B -0610 — as criteria die length of 2.5mm — filtering max, 
when a wave is measured The manufacture approach of the record form characterized by drying once it cools 
after the maximum external waviness applies the coating liquid which forms this record layer in the manufacture 
approach of the record form which is 4 micrometers or less on said base material. 

[0031] This invention is explained to a detail below. As a base material used for the record form of this invention, 
paper base materials, such as a regular paper, art paper, coat paper, and cast coated paper, the paper base 
materials which covered plastic film and both sides with polyolefine, or these compound base materials that were 
stuck are used. 

[0032] As a plastic film base material, plastic film base materials, such as polyethylene, polypropylene, 
polystyrene, polyethylene terephthalate, polyethylenenaphthalate, triacetyl cellulose, a polyvinyl chloride, 
polyimide, a polycarbonate, and cellophane, etc. are desirable, for example. 

[0033] These plastic film can use suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 

[0034] When considering as a white film, you may be the base material which prepared the layer which may use 
the base material which the plastic film base material was made to contain white pigments, such as a small 
amount of barium sulfate, titanium oxide, and a zinc oxide, and was obtained as it is, and has white pigments 
(titanium oxide, barium sulfate, etc.) in the side near the base material by the side of the rear face of a 
transparent film base material, or an ink absorptivity layer. 

[0035] Moreover, the paper base material which covered both sides with the polyethylene usually conventionally 
used in color printing paper as a paper base material which covered both sides with polyolefine is desirable. In 
this case, it is desirable from making the titanium oxide of an anatase mold or a rutile mold contain seven to 15% 
of the weight to polyethylene not reducing the improvement in the opacity of a base material, or a whiteness 
degree, or the sharp nature of an image obtained into the polyethylene resin layer by the side of an ink 
absorptivity layer. 

[0036] In this invention, when the paper base material which covered both sides with polyolefine especially is 
used, it is desirable from a viewpoint which controls generating of the punctiform defect of a spreading side, the 
effectiveness, i.e., the manufacture phase, of this invention. 

[0037] Although it is carried out by spraying a wind on a spreading front face if needed in the process to dry, 
passing the field which is usually in an elevated-temperature condition about a spreading object after applying 
the coating liquid which forms a record layer on a base material in this case, for the evaporation heat of 
moisture, it usually comes out to become low, spreading skin temperature has it from ambient temperature, and 
supply of the heat energy for desiccation is mainly performed rather than a front face by heat transfer from the 
rear face of a base material to a record layer. 

[0038] Since there is no porous layer and distribution of the heat energy resulting from partial unevenness, such 
as various kinds of rollers with which the rear face of a base material contacts, tends to appear in a spreading 
side as it is when a base material consists of plastic film, it becomes easy to go via uneven desiccation, and is 
easy to produce a punctiform defect as the result. 

[0039] On the other hand, in the case of the paper base material with which the base material covered with 
polyolefin resin both sides which have a porous layer, since dispersion in heat tends to be eased by the 
longitudinal direction in paper, it is harder to produce such a defect. 

[0040] the filtering waviness curve to which the base material used for the record form of this invention is led on 
with a cut-off value [ of 0.8mm ] conditions from the cross-section curve by which the surface characteristic by 
the side of a record layer was measured according to JIS-B -0610 — as criteria die length of 2.5mm — filtering 
max the time of measuring a wave — max — it is characterized by a wave being 4 micrometers or less. 
[0041] Here, when a cross-section curve is cut at a right-angled flat surface on the surface of the recording 



paper; it is the curve which appears in the cut end, and a filtering waviness curve is a curve which removes a 
9urface roughness component with short wavelength from the above-mentioned cross-section curve using a 
lowTpass filter, and is obtained, moreover, the wavelength corresponding to the frequency from which the gain 
becomes 70% when the low-pass filter of attenuation factoM2 dB/oct is used, in order that a cut-off value may 
ask for a filtering waviness curve — it is — max — a wave expresses the maximum wave height (WCM) in the 
criteria die length of the filtering maximum waviness curve per mum. 

[0042] in addition — this invention — the above-mentioned max — a wave — ten places of arbitration — the 
max — a wave is measured and the value calculated as the average is used. 

[0043] In this invention, the above-mentioned surface waviness was performed using the sensing-pin type 
surface roughness meter (surfboard COM 1500A, Tokyo Seimitsu Co., Ltd. make). 

[0044] the above — setting — the smoothness of a base material — filtering max — expressing with a wave is 
not much for being hard to be influenced depending on the irregularity of shorter wavelength of the support 
surface which the method of expressing the smooth nature of a base material needs for acquiring the 
effectiveness of this invention. 

[0045] It becomes large [ the effect to a punctiform defect ] more [ the direction of irregularity with more long 

wavelength ], so that the desiccation thickness of a record layer which has an opening is thick. If especially 

desiccation thickness exceeds 30 micrometers, most contribution of the minute irregularity of a support surface 

will be lost, and, generally contribution of a wave with more long wavelength will become remarkable. 

[0046] Although the minimum of desiccation thickness is decided by the voidage and the amount of openings 

demanded of a coat, generally 15 micrometers or more are 20 micrometers or more preferably. 

[0047] If the above WCM of the front face of a base material exceeds 4 micrometers, it will become easy to 

produce punctiform failure at the time of spreading desiccation of an opening layer. WCM is 3 micrometers or 

less preferably, and it is 2 micrometers or less especially preferably. 

[0048] although the ink jet record form with which a mean diameter use a non-subtlety particle and a hydrophilic 
binder 10nm or less, and specular gloss obtain high glossiness on 80% or more of polyolefine covering paper base 
material be indicate by said JP,8-174992,A as a technique near the configuration of this invention, the flat 
surface property demand as high glossiness be not the irregularity with comparatively long wavelength like this 
invention but irregularity with short wavelength, and this applications differ clearly. 

[0049] Moreover, the effect of the smoothness of a base material exerted on glossiness stops being influenced 
of the smoothness of a base material easily, and comes to depend for it on the glossiness of the opening layer 
itself chiefly so that the desiccation thickness of a record layer becomes large, but the description of being easy 
for the effect of a base material to come out is, so that the punctiform failure which is the effectiveness of this 
invention generally increases with increase of desiccation thickness and desiccation thickness increases. 
[0050] it asks for the minute irregularity with the aforementioned short wavelength by measuring on conditions 
without being a measurement machine like the above and performing a high region cut-off — having (for 
example, approach indicated by JIS-B -0601) — all irregularity with short wavelength is also measured in this 
case. 

[0051] Although the effectiveness of this invention can be acquired if the conditions of the above-mentioned 
external waviness are contained within the limits of this invention, when a component with the above-mentioned 
short wavelength is put in and measured, it is desirable that the maximum height per [ which is called for 
according to JIS-B -0601 ] criteria die length of 2.5mm is 6 micrometers or less, and especially 4 micrometers 
or less are the most desirable. 

[0052] Next, especially the paper base material that covered both sides with the polyolefine used preferably is 
explained. 

[0053] The stencil paper used for a paper base material uses wood pulp as the main raw material, and, in addition 
to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, such as polypropylene, 
or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can 
be used as wood pulp, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP 
(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % 
of the weight or less. 

[0054] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp and sulfite 
pulp) was used preferably, and performed bleaching processing, and raised the whiteness degree is also useful. 
[0055] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 
[0056] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/ or 70% have the desirable sum of 24-mesh residue weight % and weight % of the 42-mesh residue as which 
the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh residue, it 



is desirable that it is 20 or less % of the weight. 

[0057] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or especially its 200g are 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0058] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0059] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0060] When the hot water extraction method specified by JIS-P-8113 is resembled and it is measured more, pH 
of stencil paper can use a part of other LLDPE(s) (line low density polyethylene), polypropylene, etc., although 
polyethylene is desirable and is mainly the polyethylene (LDPE) of a low consistency, and/or polyethylene 
(HDPE) of high density especially as polyolefine with which that it is 5-9 cover a desirable stencil paper front 
face and a desirable rear face. 

[0061] As for especially the polyethylene layer by the side of an ink absorbing layer, what added the titanium 
oxide of a rutile or an anatase mold in polyethylene as widely performed by the printing paper for photographs, 
and improved opacity and a whiteness degree is desirable. A titanium oxide content is 5 - 15 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0062] After preparing an ink absorbing layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is damp and range whose 20-50-micrometer and back layer side the polyethylene 
layer by the side of an ink absorbing layer is 10-40 micrometers in general, although it is chosen so that the curl 
by highly-humid-izing may be optimized. 

[0063] Furthermore, as for the above-mentioned polyethylene covering paper base material, it is desirable to 
have the following properties. 

[0064] ** It is desirable that a lengthwise direction is [ 2 thru/or 30kg, and a longitudinal direction ] 1 thru/or 
20kg by the reinforcement specified by :JIS~P -8113 in hauling strength. 

[0065] ** 10 thru/or 300g, and a longitudinal direction have [ tear reinforcement / a lengthwise direction ] 20 
thru/or desirable 400g by the convention approach by JIS-P -8116. 
[0066] ** Clerks stiffness : 20-400g/100 are desirable. 

[0067] ** Compressibility >=103 kgf/cm2** surface smoothness : especially 1000 seconds or more have the 
desirable Beck smoothness specified to JIS-P -81 19 500 seconds or more. 

[0068] ** Surface glossiness : when it measures at the include angle of 75 degrees by the approach specified to 
JISZ-8741, it is 90% or more especially preferably 70% or more preferably 30% or more. 

[0069] ** Surface whiteness degree : when it measures by the approach indicated by JIS-Z -8722 and displays 
according to JIS-Z -8729, [0070] 
[External Character 1] 

L*f*8 5*>WJi. ftic9 Q%£l±t><&* LI* o £/c, (a*, b*) fi 
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[0071] ** Opacity : when it measures by the approach specified to JIS-P -8138, it is especially most preferably 
[ 94% or more of] desirable 90% or more 50% or more. 

[0072] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a base material in 
advance of spreading of a record layer for the purpose, such as to enlarge bond strength of the above- 
mentioned base material and a record layer. 

[0073] In this invention, it has at least one layer of opening layers which contain a hydrophilic binder and a non- 
subtlety particle on a base material as a record layer. 

[0074] Although a non-subtlety particle with a small particle size is desirable at a low refractive index, for 
example, a silica, colloidal silica, a calcium silicate, a calcium carbonate, a boehmite aluminum hydroxide, or its 
hydrate is raised as the above-mentioned inorganic particle, it is a silica preferably. 

[0075] A silica particle is divided roughly into dry process and a wet method according to a manufacturing 
method, and the approach by the gaseous-phase method hydrolysis in the elevated temperature of silicon halide 
and the approach of carrying out heating hydride generation of silica sand and the corks with an arc process 
with an electric furnace, and smothering this are learned as a dry-process particle silica. Moreover, after the 
acidolysis of silicate generates active silica as a wet method silica, carry out a polymerization moderately, and it 
is made to condense and precipitate, and is obtained. 

[0076] The anhydrous silica compounded by the gaseous-phase method also in silica impalpable powder 
especially in this invention is desirable at the point that especially voidage and a strong film strength are 
obtained. 



[0077] The mean particle diameter of the above-mentioned inorganic particle has a desirable thing 0.1 
micrometers or less as the primary particle. 

[0070] When a non-subtlety particle is a gaseous-phase method silica, the mean particle diameter of a primary 
particle is 0.003-0.03 micrometers, and 0.006-0.02 micrometers is especially the most desirable. Although the 
secondary gaseous-phase method silica is condensed in coating liquid and a bigger particle can be formed, the 
mean particle diameter of secondary floe has desirable 0.03-0.2 micrometers in this case. 

[0079] In the above, the mean particle diameter of a non-subtlety particle observes the cross section and front 
face of the particle itself or an opening layer with an electron microscope, and is called for as the arithmetic 
average value (individual number average) in quest of the particle size of the particle of 100 arbitration. The 
particle size of each [ here ] is expressed with the diameter when assuming a circle equal to the projected area. 
[0080] In the record form of this invention, as a hydrophilic binder used combining the above-mentioned 
inorganic particle, although polyvinyl alcohol and its derivative, polyalkylene oxide, a polyvinyl pyrrolidone, 
polyacrylamide, gelatin, hydroxyl ethyl cellulose, carboxyl methyl cellulose, a pullulan, casein, a dextran, etc. can 
be used, it is desirable from the point of the film strength immediately after printing that the bloating tendency 
and the solubility over the high-boiling point organic solvent and water which ink contains use a low hydrophilic 
binder. 

[0081] In especially this invention, polyvinyl alcohol or its derivative is desirable, and average degree of 
polymerization is [ average degree of polymerization ] 2000 or more polyvinyl alcohol or a derivative of those 
most preferably 1000 or more especially. Moreover, whenever [ saponification / 70 - 100% of] is desirable, and 
is especially the most desirable. [ 80 - 100% of ] 

[0082] Although the above-mentioned hydrophilic binder can also be used together two or more sorts, even if it 
is this case, it is desirable to contain polyvinyl alcohol or its derivative at least 50% of the weight or more. 
[0083] As the above-mentioned poly BIRUARUKORU derivative, cation denaturation polyvinyl alcohol, anion 
denaturation polyvinyl alcohol, or Nonion denaturation polyvinyl alcohol is raised. 

[0084] Cation denaturation polyvinyl alcohol is obtained by saponifying the copolymer of the ethylenic 
unsaturated monomer and vinyl acetate which have a cationic radical. 

[0085] As an ethylenic unsaturated monomer which has a cationic radical For example, TORlMECHIRU-(2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECHIRU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(- methacrylamide propyl) ammoniumchloride, N-(1 
and 1-dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0086] the ratio of the cation denaturation radical content monomer of cation denaturation polyvinyl alcohol — 
vinyl acetate — receiving — 0.1-10-mol % — it is 0.2-5-mol % preferably. 

[0087] the polymerization degree of cation denaturation polyvinyl alcohol — usually — 500-4000 — 1000-4000 
are preferably desirable. 

[0088] whenever [ moreover, / saponification / of a vinyl acetate radical ] — usually — 60-100-mol % — it is 
70-99-mol % preferably. 

[0089] The copolymer of the polyvinyl alcohol and JP,61 -237681, A which have an anionic radical anion 
denaturation polyvinyl alcohol is indicated to be by JP,1-206088,A and vinyl alcohol which is indicated by the 
63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0090] Moreover, the polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by 
JP,7-9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, the block copolymer 
of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8-25795,A, etc. are 
mentioned. 

[0091] The ratio of the non-subtlety particle to the hydrophilic binder of the opening layer of the record form of 
this invention needs to be 5 or more times in a weight ratio, when obtaining high voidage and a high film strength. 
In being less than 5 times, the reinforcement of a coat tends to fall with the high-boiling point organic solvent as 
for which voidage falls and sufficient ink absorption capacity becomes is hard to be obtained and which remains 
in a hydrophilic binder after ink jet record. The ratio to the hydrophilic binder of a desirable non-subtlety particle 
is six or more. 

[0092] The upper limit of the ratio of the non-subtlety particle to a hydrophilic binder is 20 or less in general 
from the crack engine performance of a coat 

[0093] It is desirable to add the hardening agent which can construct a bridge with said hydrophilic binder into 
the opening layer of the record form of this invention at the point of improving the film strength after printing 
which is amelioration of the film formation nature of an opening layer, the water resisting property of a coat, and 
the purpose of this invention. Inorganic hardening agents, such as an organic hardening agent which contains an 
epoxy group, an ethylene imino group, an activity vinyl group, etc. as such a hardening agent, chromium alum, a 
way acid, or way sand, are mentioned. 



[0094] Especially when a hydrophilic binder is polyvinyl alcohol, the epoxy system hardening agent which has at 
least two epoxy groups in a molecule, a way acid or its salt and way sand are desirable. As a way acid, not only 
an altway acid but a meta-way acid, a way [ degree ] acid, etc. can be used. 

[0095] 1-200mg per above-mentioned binder [ hydrophilic ] 1g of additions of the above-mentioned hardening 
agent is 2-100mg preferably. 

[0096] Various kinds of additives can be made to contain if needed in the layer of the arbitration by the side of 
the ink receptiveness layer of the ink jet record form of this invention. 

[0097] For example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62- 
261476 official report, JP,57-74192A a 57-87989 official report, a 60-72785 official report, The fading inhibitor 
indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the 
various surfactants of Nonion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, 
a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such 
as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric acid, an acetic acid, a citric acid, a 
sodium hydroxide, a potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, 
antiseptics, a thickener, an antistatic agent and a mat agent can also be made to contain. 

[0098] Into the configuration layer of the arbitration by the side of the ink absorptivity of the record form of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,61-58788,A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a deck-watertight- 
luminaire-ized agent of an image. 

[0099] The amount of the spreading solid content by the side of the ink recording surface in the ink jet record 

form of this invention has in general desirable 5-40 g/m2, and its 10 - 30 g/m2 is more desirable. 

[0100] When using the record form of this invention as a record form for ink jets, it is [ 1m of record forms ] 

desirable as void volume to be adjusted to the range preferably set to 15-30ml 10-40ml per two. 

[0101] However, void volume is J.TAPPI. Paper pulp test method When the ink absorptivity side of a record form 

is measured by the approach indicated by the liquid absorptivity test method (Bristow law) of No.51 -87 paper 

and the paper board, absorption time amount is expressed with the amount of liquid transition in 2 seconds 

(ml/m2). In addition, although the liquid used at this time is pure water (ion exchange water), in order to make 

distinction of measurement area easy, less than 2% of water soluble dye may be contained. 

[0102] The record form of this invention may have the record layer which has the above mentioned opening 

layer more than two-layer, and the ratios to the hydrophilic binder of the non-subtlety particle of the opening 

layer more than two-layer may differ in each other in this case. 

[0103] Moreover, in addition to the above-mentioned opening layer, it may not have an opening layer but you 
may have the layer of bloating tendency to ink. 

[0104] Such a swelling layer may be prepared in the upper layer (side which is separated from a base material) of 
the lower layer (side near a base material) of an opening layer, or an opening layer, and when there is an opening 
layer more than two-layer further, it may be prepared between opening layers. As an example of the hydrophilic 
binder which a hydrophilic binder is usually used for this bloating tendency layer, and is used here, the 
hydrophilic binder used for said opening layer is mentioned. 

[0105] In order to adhere at the time of piling up immediately after curl prevention or printing to the opposite 
side and to raise a ** ink imprint further, as for the side which has the ink absorptivity layer of the record form 
of this invention, it is desirable to prepare the back layer of various classes. 

[0106] Although the configuration of a back layer changes also with the class of base material, thickness, and 
the configuration and thickness of an ink absorptivity layer, generally a hydrophilic binder and a hydrophobic 
binder are used. The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0107] Moreover, it adheres to a back layer as other record forms, and-izing of the front face can be carried out 
[ split face ] to prevention, note nature amelioration, and a pan for conveyance nature amelioration within an ink 
jet recording device. The organic or inorganic particle whose particle size is 2-20 micrometers is preferably used 
for this purpose. 

[0108] Next, how to manufacture the record form of this invention is explained. 

[0109] On a base material, the record form of this invention carries out spreading desiccation of the record layer 
which has an opening layer at least and is obtained. The coating liquid (said additive added suitably a hydrophilic 
binder, a non-subtlety particle, and if needed is contained) which forms an opening layer is applied on a base 
material, and although it dries, if the temperature of coating liquid is dried after the thing of the range of 30-50 
degrees C is usually used and it makes it once cool after applying on a base material, the punctiform failure at 
the time of desiccation will be mitigated in this case. 

[01 10] By once cooling coating liquid, the viscosity of coating liquid increases remarkably, the fluidity of a paint 
film falls and the nonuniformity of the paint film under the vibration at the time of conveyance or the effect of a 
wind decreases sharply. When there is nonuniformity of a paint film, punctiform failure in the part where 



thickness increased not only increases, but partially, nonuniformity arises in void volume and there is [ whether it 
is a lifting and ] nothing to it about the serious effect for image quality. 

[01 1.1] From the temperature of coating liquid, the temperature of a paint film is preferably reduced by 20 
degrees C or more, and evaporates 10 degrees C or more of a part of moisture and low-boiling point organic 
solvents in the condition. If this condition is reached, in order for the viscosity of a paint film to increase much 
more quickly and to approach a gelation condition, when it passes over this, even if it makes drying temperature 
increase, a paint film stops moving, and even if it dries a hot wind quickly [ delivery ], a good paint film side 
without nonuniformity or punctiform failure is acquired. 

[0112] the once cooled temperature — the particle size of the non-subtlety particle of coating liquid, 
concentration, the class of hydrophilic binder and concentration, and the class of hardening agent and an amount 
— although it may change by various factors, such as an interaction of a non-subtlety particle and a hydrophilic 
binder, further, 0-20 degrees C is usually 5-1 5 degrees C preferably. 

[0113] Although a cooldown delay may change by cooling temperature, humid thickness, etc., it is usually 10-60 
seconds preferably for 5 to 200 seconds. 

[0114] As for the desiccation after cooling, it is desirable to usually mention drying temperature gradually. 
Usually, finally it dries by 40-60-degree C warm air after fixed time amount desiccation at the temperature near 
a room temperature. 

[0115] Because of the above-mentioned purpose, especially the viscosity property of coating liquid is important 
It is coating liquid of 5 - 500cp extent at spreading temperature preferably, and at the time of cooling, 1000 or 
more cp is adjusted so that it may grow into a gelation condition preferably especially. 

[0116] It is desirable to make it the viscosity ratio of coating liquid temperature and the temperature at the time 
of cooling become 100 or more times especially. 

[0117] The approach of applying the above-mentioned opening layer on a base material can be suitably chosen 
from a well-known approach, and can be performed. As a spreading method, the extrusion coat method which 
uses a hopper the roll coating method, a rod bar coating method, the air-knife-coating method, a spray coating 
method, the curtain method of application, or given in a U.S. Pat No. 2,681,294 official report is used preferably. 
[0118] Next, the record form of this invention is explained below about the water color ink in the case of using it 
as an ink jet record form. 

[0119] Water color ink is usually water soluble dye and a solvent object and a record liquid that consists of 
other additives. Although water soluble dye, such as direct dye well-known as water soluble dye at an ink jet 
acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is desirable. 
[0120] Although it becomes as a subject when liquid ink dries water, in order that a color may deposit and the 
solvent of water color ink may prevent the blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually used at a room temperature. 
A high-boiling point organic solvent needs to have a high miscibility to water, while it is required that it should 
have vapor pressure far lower than water, since it has the operation which formed elements, such as a color, 
deposit and prevents generating of a big and rough sludge when water evaporates. 

[0121] Although many organic solvents of a high-boiling point are usually used as a high-boiling point organic 
solvent for such the purpose As an example, ethylene glycol, propylene glycol, a diethylene glycol, Triethylene 
glycol, a glycerol, the JICHIREN glycol monomethyl ether, The diethylene-glycol monobutyl ether, the triethylene 
glycol monobutyl ether. The glycerol monomethyl ether, 1 and 2, 3-butane triol, 1 and 2, 4-butane triol, Alcohols, 
such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, thiodiglycol, triethanolamine, and a polyethylene glycol 
(average molecular weight is about 300 or less), are mentioned. Moreover, dimethylformamide, N-methyl 
pyrrolidone, etc. can be used also besides having described above. 

[0122] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of the polyhydric 
alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, triethanolamine, and 
the triethylene glycol monobutyl ether etc. is desirable. 

[0123] As an additive of others which water color ink contains, a pH regulator, a sequestering agent an 
antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant a rusr- 
proofer, etc. are mentioned, for example. 

[0124] Water-color-ink liquid is the purpose which stabilizes the regurgitation from an ink jet nozzle in order to 
make wettability to a record form good, and in 25 degrees C, it is desirable to have the surface tension of 28 - 
40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0125] Moreover, the viscosity of water color ink is usually 2.5 - 5cp preferably two to 8 cp in 25 degrees C. 
[0126] The range of pH of water color ink is usually 4-10. 

[0127] Since the diameter of the minimum dot with a diameter of about 20-60 micrometers is obtained in the 
record paper as a minimum liquid ink drop breathed out from an ink nozzle in the case of the capacity of 1- 
30x10-3nl, it is desirable. The color-print printed with such a diameter of a dot gives a high-definition image. It is 
the case where the drop which has the volume of 2-20x1 0-3nl preferably is breathed out as the minimum drop. 



[0128] Moreover, in the method recorded about a Magenta and cyanogen at least in the ink whose concentration 
is two kinds from which said water color ink differs more than twice respectively, since low-concentration ink is 
us$d, it is hard coming to carry out discernment of a dot in the highlights section, but this invention can be 
applied, also when this recording method is adopted. 

[0129] In the ink jet record approach, as the record approach, various kinds of well-known methods can be used 
conventionally, and the detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the 
Japan science-information incorporated company issue) of for example, an ink jet record technique. 
[0130] In the ink jet record approach of this invention, combining suitably approaches, such as making [ many / 
as possible ] thickness for the void volume of the record form which lessens the amount of maximum 
regurgitation ink as much as possible which lowers the ratio in the ink of a high-boiling point organic solvent, the 
approach of making void volume to the amount of high-boiling point organic solvents in the amount of the 
maximum ink 3 or more times sets up the optimal conditions, and is chosen. 

[0131] As mentioned above, although the record form of this invention has been explained as a record form for 
ink jets the record form of this invention — except for ink jet record — a thermal-ink-transfer-printing method 
(the so-called melting mold hot printing method which is made to heat and carry out melting of the record 
ingredient containing the ink of thermofusion nature from an ink sheet base material side, and is made to record 

) And it is applicable also to record forms, such as a record form for the so-called sublimation mold hot 
printing methods which heats like the record ingredient melting mold hot printing method which consists of a 
sublimation mold color and high softening-degree resin, and is recorded, and an electrophotography method 
[0132] 

[Example] Although the example of this invention is given and explained below, this invention is not limited to 
these examples. 

[0133] The paper base material which covered both sides of 1 160g of examples/, and the stencil paper for 
photographs of m2 with polyethylene (an anatase mold titanium dioxide is contained 13% of the weight in a 
polyethylene layer with a thickness [ by the side of a recording surface ] of 40 micrometers.) the back layer 
which the thickness of the polyethylene layer by the side of a rear face makes solid content the Tg=65 degree C 
diameter latex resin of an acrylic on a polyethylene layer by 25 micrometers, and is contained two times 0.3 g/m 
by making into a mat agent the silica 0.6g/m2, and whose mean diameter are about 13 micrometers — having — 
it prepared. 

[0134] As a property of the above-mentioned polyethylene covering paper, it asked for glossiness, WCM, and the 
maximum height (the criteria die length found according to JIS-0601 is the maximum height per 2.5mm, and mum 
unit), and was shown in Table 1. 

[0135] Next, 150g of primary particle silica powder whose mean particle diameter is about 7nm was added in 
1000ml of pure water, the high-speed homogenizer distributed, and pale clear dispersion liquid were obtained. 
Next, in this silica water dispersion (I), average degree of polymerization added gradually 2% polyvinyl alcohol 
water-solution (II) (ethyl acetate is contained 6% of the weight)1 000ml whenever [ saponification / whose ] is 
88% by 3500. Subsequently, 40ml of 4% way sand water solutions was added as a hardening agent, the high- 
speed homogenizer distributed, and white translucent-like coating liquid was obtained. This liquid contains the 
silica 7.5 times by the weight ratio to polyvinyl alcohol. Moreover, the viscosity of the above-mentioned coating 
liquid was 50,000cp when it measured by the Brookfield viscometer, and it measured at 60cp and 15 degrees C 
by 40 degrees C. 

[0136] Subsequently, the 40-degree C coating liquid obtained as mentioned above was applied to the recording 
surface side of the above-mentioned polyethylene covering paper, and was made to once cool so that spreading 
coat temperature may turn to 1 5 degrees C or less (for 20 seconds). Subsequently, the 25-degree C wind was 
sprayed for the 20-degree C wind for 30 seconds, for 60 seconds and a 45 more-degree C wind were sprayed 
for 30 seconds and for a 35-degree C wind one by one for 120 seconds, it dried, 25 more degrees C and the 
ambient atmosphere of 50% of relative humidity were passed for 30 seconds, gas conditioning was carried out, 
and the record form -1 was produced. 

[0137] Next, record form which covered the same polyethylene layer as the record form -1 on the front reverse 
side in the record form -1 using the various stencil paper with which smooth nature differs as stencil paper of a 
base material - 2-4 were produced like the record form -1. Record form - The optical property and smooth 
nature after polyethylene covering of 1-4 were shown in Table 1. 

[0138] Record form - 1-4 were saved for three days at 39 degrees C by the condition of having wound in the 
shape of a roll, after spreadjng desiccation. 

[0139] It evaluated about the following items [ form / which was obtained / record ]. 

[0140] (1) Void volume Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used, and the amount of transition for [ contact time ] 2 seconds (ml/m2) was calculated as void volume. 
[0141] (2) Contact time calculated ink absorptivity from the amount of transition in 0.5 seconds (ml/m2) using 
the same testing machine as having measured ink absorptivity void volume. 



[0142} (3) The specular gloss was measured 75 degrees with the deflection photometer (VGS-101DP) by 
glossiness Nippon Denshoku Industries Co., Ltd. 

[0143] (4) The surface punctiform defective number was investigated about the spreading sample of 10x10cm of 
failure defects. 

[0144] (5) After 23 degrees C and relative humidity saved at 80% after solid printing for 24 hours by the ink jet 
printer by film strength Seiko Epson, Inc., and MJ-5100C, it scratched in the same environment, the tip applied 
the continuation load (0-1 OOg) to the sapphire needle of 0.3mmphi using the strength test machine (Hayden try 
BOGIA, new east science incorporated company make), the film strength was examined, and reinforcement by 
which a coat is destroyed was made into the film strength. 

[0145] If it is 30g or more in general by this evaluation approach, it can be said that it has the practically 
sufficiently high film strength. 

[0146] In addition, in (1) and (2), the used ink used the ink which contains a water-soluble Magenta color for a 
diethylene glycol 1% of the weight 20% of the weight A result is shown in Table 1. 
[0147] 
[Table 1] 
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[0148] Record form whose WCM is 4 micrometers or less when changing the class of stencil paper and changing 
the surface characteristic after covering from the result of Table 1 with polyethylene resin - 1-3 are understood 
that there are few failure defects compared with the record form -4 with which WCM exceeds 4 micrometers. 
[0149] When especially WCM uses the base material which is 2 micrometers or less, a failure defect is desirable 
at 0. 

[01 50] Moreover, according to the difference of a base material, void volume and ink absorptivity are hardly 
influenced, but desiccation thickness is 30 micrometers or more, and since it has high voidage (about 63%), void 
volume almost sufficient by the usual ink jet record is held. 

[0151] The coating liquid which forms the opening layer which prepared the polyethylene covering paper base 
material to which the thickness of the polyethylene layer by the side of a recording surface was changed in the 
record form -1 produced in the example 2 example 1 as shown in Table 2, and was produced in the example 1 is 
applied like an example 1, and it is a record form. - 21-24 were produced. Record form with which various 
clearing-up processings are performed for a front face immediately after painting the polyethylene layer on a 
side front in the Hara paper, and surface characteristics differ on the other hand in the record form -1 produced 
in the example 1 - 25-27 were produced like the record form -1. 

[0152] The die length of a pitch in which the base material of the record form -25 is called the so-called silky 
surface is clearing up of hundreds of micrometer unit, and that of the base material of the record form -27 is the 
detailed mat side where clearing up is called the so-called mat side. The record forms -26 are these middle. 
[0153] Furthermore, the base material of the record form -28 processes and split-face-izes the support surface 
of the record form -1 with a 40-degree C acetone solution. Usually, effectiveness is in the increase of an 
adhesive property [ be / they / these split faces ] of a base material and a record layer. 

[0154] Record form - The property after applying the surface characteristic and record layer of polyethylene 
covering paper of 21-28 was evaluated like the example 1. A result is shown in Table 2. 
[0155] [Table 2] 
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[0156] Record form of this invention the result of Table 2 to whose WCM is 4 micrometers or less - 21, 22, and 
23 are understood that there are few failure defects as compared with the comparative record form -24. 
Moreover, it turns out that WCM is excellent in the record form -21 2 micrometers or less especially especially 
like an example 1. 

[0157] Record form whose WCM is 4 micrometers or less even if it is the case where tidied up and processed 
the front face of a polyethylene resin layer, or split-face-ized on the other hand, and the glossiness of a base 
material uses a low thing - 27 and 28 are understood that there are few failure defects. Moreover, when WCM 
exceeds 4 micrometers also in a clearing-up base material, it turns out that a failure defect increases quickly. 
[0158] Record form which has desiccation thickness as humid thickness is changed and shows the coating liquid 
produced in the example 1 on the polyethylene covering paper base material for record form-4 produced in the 
example of comparison 1 example 1 in Table 3 - 31-34 were produced like the record form -4. 
0159] The result which estimates as an example 1 similarly and is shown in Table 3 was obtained 
[0160] 
[Table 3] 
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[0161] Since void volume falls gradually in connection with this although a failure defect will fall if desiccation 
thickness is decreased even if WCM uses the base material exceeding 4 micrometers from the result of Table 3, 
it is a record form. - 31-34 cannot be used practical. 

[0162] Record form produced in the example 3 example 1 - It is a record form except having changed the 
particle silica into the gaseous-phase method [ the mean particle diameter of a primary particle is about 20nm ] 
silica in 1-4. - It is a record form like 1-4. - 41-44 were produced. It was similarly estimated as the example 1 
and the result shown in Table 4 was obtained. 
[0163] 
[Table 4] 
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[0164] The result of Table 4 shows that the same effectiveness as an example 1 is acquired. However, the 
glossiness of a recording surface falls with increase of the particle size of the primary particle of a silica more 
slightly than an example 1, and void volume is increasing a little. 

[0165] 150g of primary particle silica powder whose example of comparison 2 mean particle diameter is about 
7nm was added in 1000ml of pure water, the high-speed homogenizer distributed, and pale clear dispersion liquid 
were obtained. Next, in this silica water dispersion (I), average degree of polymerization added gradually 2% 
polyvinyl alcohol water-solution (II) (ethyl acetate is contained 6% of the weight)2000ml whenever 
[ saponification / whose ] is 88% by 3500. Subsequently, 40ml of 4% way sand water solutions was added as a 
hardening agent, the high-speed homogenizer distributed, and white translucent-like coating liquid was obtained. 
This liquid contains the silica 3.75 times by the weight ratio to polyvinyl alcohol. 

[0166] Record form used in the example 1 - With the polyethylene of 1-4, it applies in the covering paper so 
that desiccation thickness may become being the same as that of an example 1 about the above-mentioned 
coating liquid, and humid thickness may be set to 170 micrometers, and it dries by the approach indicated by the 
example 1, and is a record form. - 51-54 were produced. It was similarly estimated as the example 1 and the 
result shown in Table 5 was obtained. 
!0167] 
Table 5] 
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[0168] Although a failure defect is hardly produced from the result shown in Table 5 even if WCM uses the thing 
exceeding 4 micrometers as a base material when the ratio to the hydrophilic binder of a non-subtlety particle is 
made or less into five, but the glossiness of a recording surface is also very high, it turns out that void volume 
falls and the reinforcement of a coat falls greatly. 
[0169] 

[Effect of the Invention] As mentioned above, if this invention is followed, it will have high ink absorptivity, high- 
glossiness, and high paint film reinforcement, and the record form which moreover decreased punctiform failure 
greatly will be obtained. 
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TECHNICAL FIELD 



[Field of the Invention] About the record form which records an image using color material, this invention has 
the reinforcement of high ink absorptivity and a highly-glossy and high coat especially in ink jet record, and, 
moreover, relates to few record form and its manufacture approach of a defect of a coat. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread through various 
fields, such as various printers, facsimile, and a computer terminal, quickly in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 

[0005] As an ink jet record form, various record forms are used from the former. For example, a regular paper, 
various kinds of coated paper (art paper, coat paper, cast coated paper, etc.) which painted the layer which 
consists of a hydrophilic binder and an inorganic pigment on the paper base material, and the record form which 
painted the ink absorptivity layer as a record layer on various kinds of base materials which covered such 
papers, transparence, various kinds of opaque plastic film base materials, or both sides of paper with plastic 
resin further are used. 

[0006] As the above-mentioned ink absorptivity layer, it is roughly divided into the so-called swelling type 
constituted by the subject in a hydrophilic binder of ink absorptivity layer, and the ink absorption layer of the 
opening mold which has an opening layer in a record layer. 

[0007] Although the advantage of a swelling mold ink absorptivity layer is in the point that very high glossiness 
and high maximum density are obtained after an ink solvent (water and high-boiling point organic solvent) 
evaporates completely, since it is late compared with the opening mold record form which ink rate of absorption 
mentions later on the other hand, and there is a problem to which beading etc. is caused in a high ink field and 
the image quality by generating of ZARATSUKI tends to fall and evaporation of an ink solvent, especially a high- 
boiling point organic solvent is very slower still There is a problem accompanying being left on the damp or wet 
condition which the high-boiling point organic solvent remained and the hydrophilic binder swelled in the 
hydrophilic binder for a while after printing for a long period of time. 

[0008] Specifically, it is in the situation that a printing front face cannot be strongly ground for several days by 
the case for several after [ printing ] hours, or paper etc. cannot be piled up. 

[0009] On the other hand, since it has an opening in a record layer, the ink absorptivity layer of an opening mold 
shows high ink absorptivity. For this reason, in a high-density area, there is little degradation of image quality 
that beading of the image in a high ink field cannot happen easily as compared with a swelling mold. 
[0010] Moreover, though the organic solvent remained in opening structure when the ink absorptivity layer of an 
opening mold had void volume of enough to the amount of ink, at least, a front face will be seemingly got dry 
immediately after printing, a front face is touched or it becomes once possible to pile up prints etc. 
[001 1] As this kind of an ink absorptivity layer, a particle with a particle size small moreover (especially 200nm 
or less is desirable) is preferably used from the point that a layer with comparatively high transparency is 
formed, with a low refractive index (about 1.6 or less refractive index is especially desirable), and it is especially 
used preferably from the silica particle which fulfills these conditions especially forming an opening efficiently, 
moreover comparatively high glossiness being acquired, and the image of high maximum density being obtained 
etc. 

[0012] As the conventional technique which uses a non-subtlety particle with such a small particle size for an 
ink jet record form, For example, JP,57-14091,A, 60-219083, 60-219084, JP,2-274857,A and 4-93284 — said — 
5-51470 and 7-179029 — The colloidal silica indicated by each official report, such as 7-137431, 8-25800 8- 
67064, and 8-118790, JP,3-56552,B, JP,63-170074,A, JP,2-1 13986,A, 2-187383, 7-276789, 8-34160, 8-132728 
and the particle silica compounded by the gaseous-phase method indicated by each official report of No. 174992 



[ eight to], For example, JP,3-24906,B, 3-24907, 6-98844, 7-2430, said 121609 numbers, JP,60-245588 A, 
JP,2-43083,A, 2-198889, 2-263683, The porosity alumina indicated by 8-112964, 8-197832, 8-258397, etc. or its 
hydrate, For example, JP.57-1 20486,A, 57-129778, 58-55283, The particle calcium carbonate indicated by 61- 
20792, 63-57277, JP,4-250091 A 3-251487, 4-250091, 4-260092, 7-40648, etc. is mentioned. 
[0013] The record form which has the ink absorption layer of the above-mentioned opening mold on a base 
material is excellent in the point that high glossiness, high voidage, and high maximum density are obtained 
especially, and when the base material of moreover comparatively high smoothness is used, a record form with a 
high glossy surface is obtained. 

[0014] And although voidage rises and it becomes easy to attain good ink absorptivity by smaller coverage so 
that the weight ratio of a non-subtlety particle to the hydrophilic binder of an opening layer is made to increase, 
the flexibility of a coat falls and it becomes easy to produce a very small crack in a spreading side in one side. 
When the ratio of a non-subtlety particle exceeds 5 times by the weight ratio especially to a hydrophilic binder, 
this problem tends to change notably. 

[0015] Although this crack has improved greatly by adding a hydrophilic binder and the hardening agent which 
can construct a bridge, and the defects of a punctiform spreading side were few, there was a problem which still 
remains. As a result of examining many things about this cause, as for this problem, it turned out that the rigidity 
of an opening layer and the smoothness of a support surface are related. 

[0016] That is, although the coat turned into a hard coat gradually in the process which a coat contracts at the 
time of the desiccation after spreading of an opening layer, since the rigidity of the coat at this time was too 
high, it turned out that it is for a minute crack to go into a coat locally with the very small wave and the 
irregularity of a support surface. 

[0017] Even if the above-mentioned troubles are the case where the record layer which a' coat becomes from a 
hydrophilic binder substantially is applied, and the case where a non-subtlety particle is used, they cannot 
become a not much big problem to less than 5% of the weight of a case easily to a hydrophilic binder. 
[0018] It also became clear that it was much more easy to occur in the record form which is much more easy to 
generate the above-mentioned problem when it is easy to produce the local nonuniformity of the rate of drying 
of a spreading side in a desiccation process, and primary [ an average of ] particle size uses a particle 100nm or 
less as a subject, has high smoothness as a non-subtlety particle, and has the recording surface of high gloss. 
[0019] A mean diameter uses [ specular gloss ] a non-subtlety particle and a hydrophilic binder 10nm or less for 
said JP,8-174992,A on 80% or more of polyolefine covering paper base material, and the ink jet record form 
which obtains high glossiness is indicated. However, the above-mentioned technical problem is not necessarily 
solved only by specifying the glossiness of a support surface. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, if this invention is followed, it will have high ink absorptivity, high- 
glossiness, and high paint film reinforcement, and the record form which moreover decreased punctiform failure 
greatly will be obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The technical problem which this invention is made in view of the 
above-mentioned actual condition, and this invention tends to solve is to offer the record form which improves 
the punctiform failure and the crack of a spreading side in the case of manufacture of the record form which has 
an opening layer as a record layer, and has high ink absorptivity, glossiness, and a film strength on a base 
material, and its manufacture approach. 
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MEANS 



[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the following 
configuration. 

[0022] (1) In the record form whose ratio of a non-subtlety particle [ as opposed to / have at least one layer of 
record layers which have an opening containing a hydrophilic binder and a non-subtlety particle on a base 
material, and / the hydrophilic binder of this record layer ] is 5 or more times in a weight ratio the filtering 
waviness curve to which the surface characteristic by the side of the record layer of this base material is led on 
with a cut-off value [ of 0.8mm ] conditions from the cross-section curve measured according to JIS-B -0610 - 
- as criteria die length of 2.5mm — filtering max, when a wave is measured The record form characterized by 
the maximum external waviness being 4 micrometers or less. 

[0023] (2) The record form of said one publication characterized by the desiccation thickness of said record 
layer being 30 micrometers or more. 

[0024] (3) The record form of said 1 or 2 publications which are characterized by the 75-degree specular gloss 
as which the glossiness of the front face of said record layer was specified to JIS-Z -8741 being 50% or more. 
[0025] (4) A record form given in said any 1 term of 1-3 to which said non-subtlety particle is characterized by 
being the particle silica compounded by the gaseous-phase method mean particle diameter has the primary [ an 
average of ] particle diameter which is 0.03-0.003 micrometers. 

[0026] (5) A record form given in said any 1 term of 1-4 characterized by said hydrophilic binder being polyvinyl 
alcohol or its derivative. 

[0027] (6) A record form given in said any 1 term of 1-5 characterized by containing the hardening agent over 
which said record layer can construct a bridge in a hydrophilic binder. 

[0028] (7) A record form given in said any 1 term of 1-6 characterized by being the paper base material with 
which said base material covered both sides of stencil paper with plastic resin. 

[0029] (8) A record form given in said any 1 term of 1-7 characterized by being the ink jet record form which a 
record form can record in water-soluble ink. 

[0030] (9) It has at least one layer of record layers which have an opening containing a hydrophilic binder and a 
non-subtlety particle on a base material. The ratio of the non-subtlety particle to the hydrophilic binder of this 
record layer is 5 or more times in a weight ratio, the filtering waviness curve to which the surface characteristic 
by the side of the record layer of this base material is led on with a cut-off value [ of 0.8mm ] conditions from 
the cross-section curve measured according to JIS-B -0610 — as criteria die length of 2.5mm — filtering max, 
when a wave is measured The manufacture approach of the record form characterized by drying once it cools 
after the maximum external waviness applies the coating liquid which forms this record layer in the manufacture 
approach of the record form which is 4 micrometers or less on said base material. 

[0031] This invention is explained to a detail below. As a base material used for the record form of this invention, 
paper base materials, such as a regular paper, art paper, coat paper, and cast coated paper, the paper base 
materials which covered plastic film and both sides with polyolefine, or these compound base materials that were 
stuck are used. 

[0032] As a plastic film base material, plastic film base materials, such as polyethylene, polypropylene, 
polystyrene, polyethylene terephthalate, polyethylenenaphthalate, triacetyl cellulose, a polyvinyl chloride, 
polyimide, a polycarbonate, and cellophane, etc. are desirable, for example. 

[0033] These plastic film can use suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 

[0034] When considering as a white film, you may be the base material which prepared the layer which may use 
the base material which the plastic film base material was made to contain white pigments, such as a small 
amount of barium sulfate, titanium oxide, and a zinc oxide, and was obtained as it is, and has white pigments 
(titanium oxide, barium sulfate, etc.) in the side near the base material by the side of the rear face of a 
transparent film base material, or an ink absorptivity layer. 

[0035] Moreover, the paper base material which covered both sides with the polyethylene usually conventionally 
used in color printing paper as a paper base material which covered both sides with polyolefine is desirable. In 



this case, it is desirable from making the titanium oxide of an anatase mold or a rutile mold contain seven to 15% 
of the weight to polyethylene not reducing the improvement in the opacity of a base material, or a whiteness 
degree, or the sharp nature of an image obtained into the polyethylene resin layer by the side of an ink 
absorptivity layer. 

[0036] In this invention, when the paper base material which covered both sides with polyolefine especially is 
used, it is desirable from a viewpoint which controls generating of the punctiform defect of a spreading side, the 
effectiveness, i.e., the manufacture phase, of this invention. 

[0037] Although it is carried out by spraying a wind on a spreading front face if needed in the process to dry, 
passing the field which is usually in an elevated~temperature condition about a spreading object after applying 
the coating liquid which forms a record layer on a base material in this case, for the evaporation heat of 
moisture, it usually comes out to become low, spreading skin temperature has it from ambient temperature, and 
supply of the heat energy for desiccation is mainly performed rather than a front face by heat transfer from the 
rear face of a base material to a record layer. 

[0038] Since there is no porous layer and distribution of the heat energy resulting from partial unevenness, such 
as various kinds of rollers with which the rear face of a base material contacts, tends to appear in a spreading 
side as it is when a base material consists of plastic film, it becomes easy to go via uneven desiccation, and is 
easy to produce a punctiform defect as the result. 

[0039] On the other hand, in the case of the paper base material with which the base material covered with 
polyolefin resin both sides which have a porous layer, since dispersion in heat tends to be eased by the 
longitudinal direction in paper, it is harder to produce such a defect. 

[0040] the filtering waviness curve to which the base material used for the record form of this invention is led on 
with a cut-off value [ of 0.8mm ] conditions from the cross-section curve by which the surface characteristic by 
the side of a record layer was measured according to JIS-B -0610 — as criteria die length of 2.5mm — filtering 
max — the time of measuring a wave — max — it is characterized by a wave being 4 micrometers or less. 
[0041] Here, when a cross-section curve is cut at a right-angled flat surface on the surface of the recording 
paper, it is the curve which appears in the cut end, and a filtering waviness curve is a curve which removes a 
surface roughness component with short wavelength from the above-mentioned cross-section curve using a 
low-pass filter, and is obtained, moreover, the wavelength corresponding to the frequency from which the gain 
becomes 70% when the low-pass filter of attenuation factor-12 dB/oct is used, in order that a cut-off value may 
ask for a filtering waviness curve — it is — max — a wave expresses the maximum wave height (WCM) in the 
criteria die length of the filtering maximum waviness curve per mum. 

[0042] in addition — this invention — the above-mentioned max — a wave — ten places of arbitration — the 
max — a wave is measured and the value calculated as the average is used. 

[0043] In this invention, the above-mentioned surface waviness was performed using the sensing-pin type 
surface roughness meter (surfboard COM 1500A, Tokyo Seimitsu Co., Ltd. make). 

[0044] the above — setting — the smoothness of a base material — filtering max — expressing with a wave is 
not much for being hard to be influenced depending on the irregularity of shorter wavelength of the support 
surface which the method of expressing the smooth nature of a base material needs for acquiring the 
effectiveness of this invention. 

[0045] It becomes large [ the effect to a punctiform defect ] more [ the direction of irregularity with more long 

wavelength ], so that the desiccation thickness of a record layer which has an opening is thick. If especially 

desiccation thickness exceeds 30 micrometers, most contribution of the minute irregularity of a support surface 

will be lost, and, generally contribution of a wave with more long wavelength will become remarkable. 

[0046] Although the minimum of desiccation thickness is decided by the voidage and the amount of openings 

demanded of a coat generally 15 micrometers or more are 20 micrometers or more preferably. 

[0047] If the above WCM of the front face of a base material exceeds 4 micrometers, it will become easy to 

produce punctiform failure at the time of spreading desiccation of an opening layer. WCM is 3 micrometers or 

less preferably, and it is 2 micrometers or less especially preferably. 

[0048] although the ink jet record form with which a mean diameter use a non-subtlety particle and a hydrophilic 
binder 10nm or less, and specular gloss obtain high glossiness on 80% or more of polyolefine covering paper base 
material be indicate by said JP,8-174992,A as a technique near the configuration of this invention, the flat 
surface property demand as high glossiness be not the irregularity with comparatively long wavelength like this 
invention but irregularity with short wavelength, and this applications differ clearly. 

[0049] Moreover, the effect of the smoothness of a base material exerted on glossiness stops being influenced 
of the smoothness of a base material easily, and comes to depend for it on the glossiness of the opening layer 
itself chiefly so that the desiccation thickness of a record layer becomes large, but the description of being easy 
for the effect of a base material to come out is, so that the punctiform failure which is the effectiveness of this 
invention generally increases with increase of desiccation thickness and desiccation thickness increases. 
[0050] it asks for the minute irregularity with the aforementioned short wavelength by measuring on conditions 



without being a measurement machine like the above and performing a high region cut-off — having (for 
example, approach indicated by JIS-B -0601) — all irregularity with short wavelength is also measured in this 
case. 

[0051] Although the effectiveness of this invention can be acquired if the conditions of the above-mentioned 
external waviness are contained within the limits of this invention, when a component with the above-mentioned 
short wavelength is put in and measured, it is desirable that the maximum height per [ which is called for 
according to JIS-B -0601 ] criteria die length of 2.5mm is 6 micrometers or less, and especially 4 micrometers 
or less are the most desirable. 

[0052] Next, especially the paper base material that covered both sides with the polyolefine used preferably is 
explained. 

[0053] The stencil paper used for a paper base material uses wood pulp as the main raw material, and, in addition 
to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, such as polypropylene, 
or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP LDP and NDP LUKP and NUKP can 
be used as wood pulp, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP 
(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or more and 70 desirable % 
of the weight or less. 

[0054] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp and sulfite 
pulp) was used preferably, and performed bleaching processing, and raised the whiteness degree is also useful. 
[0055] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class ammonium, etc. 
[0056] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/or 70% have the desirable sum of 24-mesh residue weight % and weight % of the 42-mesh residue as which 
the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh residue, it 
is desirable that it is 20 or less % of the weight. 

[0057] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or especially its 200g are 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0058] After a paper-making phase or paper making, calender processing of the stencil paper can be carried out, 
and it can also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P 
-8118). Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P 
-8143. 

[0059] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0060] When the hot water extraction method specified by JIS-P -81 13 is resembled and it is measured more, 
pH of stencil paper can use a part of other LLDPE(s) (line low density polyethylene), polypropylene, etc., 
although polyethylene is desirable and is mainly the polyethylene (LDPE) of a low consistency, and/or 
polyethylene (HDPE) of high density especially as polyolefine with which that it is 5-9 cover a desirable stencil 
paper front face and a desirable rear face. 

[0061] As for especially the polyethylene layer by the side of an ink absorbing layer, what added the titanium 
oxide of a rutile or an anatase mold in polyethylene as widely performed by the printing paper for photographs, 
and improved opacity and a whiteness degree is desirable. A titanium oxide content is 5 - 1 5 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0062] After preparing an ink absorbing layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is damp and range whose 20-50-micrometer and back layer side the polyethylene 
layer by the side of an ink absorbing layer is 10-40 micrometers in general, although it is chosen so that the curl 
by highly-humid-izing may be optimized. 

[0063] Furthermore, as for the above-mentioned polyethylene covering paper base material, it is desirable to 
have the following properties. 

[0064] ** It is desirable that a lengthwise direction is [ 2 thru/or 30kg, and a longitudinal direction ] 1 thru/or 
20kg by the reinforcement specified by : JIS-P -81 13 in hauling strength. 

[0065] ** 10 thru/or 300g, and a longitudinal direction have [ tear reinforcement / a lengthwise direction ] 20 
thru/or desirable 400g by the convention approach by JIS-P -81 16. 
[0066] ** Clerks stiffness : 20-400g/100 are desirable. 

[0067] ** Compressibility >=103 kgf/cm2** surface smoothness : especially 1000 seconds or more have the 
desirable Beck smoothness specified to JIS-P -81 19 500 seconds or more. 

[0068] ** Surface glossiness : when it measures at the include angle of 75 degrees by the approach specified to 
JISZ-8741, it is 90% or more especially preferably 70% or more preferably 30% or more. 

[0069] ** Surface whiteness degree : when it measures by the approach indicated by JIS-Z -8722 and displays 



according to JIS-Z -8729, [0070] 
[External Character 1] 

L*-l*8 5%&L± X ftic 9 0%&LJLt><n& LH C Sfcx (a*, b*) fi 
(-2, 2) . (4, 2) . (4, -8) ti&Tf (-3. -8) "Cffig- 

[0071] ** Opacity : when it measures by the approach specified to JIS-P -8138, it is especially most preferably 
[ 94% or more of ] desirable 90% or more 50% or more. 

[0072] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a base material in 
advance of spreading of a record layer for the purpose, such as to enlarge bond strength of the above- 
mentioned base material and a record layer. 

[0073] In this invention, it has at least one layer of opening layers which contain a hydrophilic binder and a non- 
subtlety particle on a base material as a record layer. 

[0074] Although a non-subtlety particle with a small particle size is desirable at a low refractive index, for 
example, a silica, colloidal silica, a calcium silicate, a calcium carbonate, a boehmite aluminum hydroxide, or its 
hydrate is raised as the above-mentioned inorganic particle, it is a silica preferably. 

[0075] A silica particle is divided roughly into dry process and a wet method according to a manufacturing 
method, and the approach by the gaseous-phase method hydrolysis in the elevated temperature of silicon halide 
and the approach of carrying out heating hydride generation of silica sand and the corks with an arc process 
with an electric furnace, and smothering this are learned as a dry-process particle silica. Moreover, after the 
acidolysis of silicate generates active silica as a wet method silica, carry out a polymerization moderately, and it 
is made to condense and precipitate, and is obtained. 

[0076] The anhydrous silica compounded by the gaseous-phase method also in silica impalpable powder 
especially in this invention is desirable at the point that especially voidage and a strong film strength are 
obtained. 

[0077] The mean particle diameter of the above-mentioned inorganic particle has a desirable thing 0.1 
micrometers or less as the primary particle. 

[0078] When a non-subtlety particle is a gaseous-phase method silica, the mean particle diameter of a primary 
particle is 0.003-0.03 micrometers, and 0.006-0.02 micrometers is especially the most desirable. Although the 
secondary gaseous-phase method silica is condensed in coating liquid and a bigger particle can be formed, the 
mean particle diameter of secondary floe has desirable 0.03-0.2 micrometers in this case. 

[0079] In the above, the mean particle diameter of a non-subtlety particle observes the cross section and front 
face of the particle itself or an opening layer with an electron microscope, and is called for as the arithmetic 
average value (individual number average) in quest of the particle size of the particle of 100 arbitration. The 
particle size of each [ here ] is expressed with the diameter when assuming a circle equal to the projected area. 
[0080] In the record form of this invention, as a hydrophilic binder used combining the above-mentioned 
inorganic particle, although polyvinyl alcohol and its derivative, polyalkylene oxide, a polyvinyl pyrrolidone, 
polyacrylamide, gelatin, hydroxyl ethyl cellulose, carboxyl methyl cellulose, a pullulan, casein, a dextran, etc. can 
be used, it is desirable from the point of the film strength immediately after printing that the bloating tendency 
and the solubility over the high-boiling point organic solvent and water which ink contains use a low hydrophilic 
binder. 

[0081] In especially this invention, polyvinyl alcohol or its derivative is desirable, and average degree of 
polymerization is [ average degree of polymerization ] 2000 or more polyvinyl alcohol or a derivative of those 
most preferably 1000 or more especially. Moreover, whenever [ saponification / 70 - 100% of] is desirable, and 
is especially the most desirable. [ 80 - 100% of] 

[0082] Although the above-mentioned hydrophilic binder can also be used together two or more sorts, even if it 
is this case, it is desirable to contain polyvinyl alcohol or its derivative at least 50% of the weight or more. 
[0083] As the above-mentioned poly BIRUARUKORU derivative, cation denaturation polyvinyl alcohol, anion 
denaturation polyvinyl alcohol, or Nonion denaturation polyvinyl alcohol is raised. 

[0084] Cation denaturation polyvinyl alcohol is obtained by saponifying the copolymer of the ethylenic 
unsaturated monomer and vinyl acetate which have a cationic radical. 

[0085] As an ethylenic unsaturated monomer which has a cationic radical For example, TORIMECHIRU-(2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECHIRU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(- methacrylamide propyl) ammoniumchloride, N-<1 
and 1~dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0086] the ratio of the cation denaturation radical content monomer of cation denaturation polyvinyl alcohol — 
vinyl acetate — receiving — 0.1-10-mol % — it is 0.2-5-mol % preferably. 

[0087] the polymerization degree of cation denaturation polyvinyl alcohol — usually — 500-4000 — 1000-4000 



are preferably desirable. 

[0088] whenever [ moreover, / saponification / of a vinyl acetate radical ] — usually — 60-100-mol % — it is 
70-99-mol % preferably. 

[0089] The copolymer of the polyvinyl alcohol and JP.61 -237681, A which have an anionic radical anion 
denaturation polyvinyl alcohol is indicated to be by JP,1 -206088, A and vinyl alcohol which is indicated by the 
63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0090] Moreover, the polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by 
JP,7-9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, the block copolymer 
of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8-25795,A, etc. are 
mentioned. 

[0091] The ratio of the non-subtlety particle to the hydrophilic binder of the opening layer of the record form of 
this invention needs to be 5 or more times in a weight ratio, when obtaining high voidage and a high film strength. 
In being less than 5 times, the reinforcement of a coat tends to fall with the high-boiling point organic solvent as 
for which voidage falls and sufficient ink absorption capacity becomes is hard to be obtained and which remains 
in a hydrophilic binder after ink jet record. The ratio to the hydrophilic binder of a desirable non-subtlety particle 
is six or more. 

[0092] The upper limit of the ratio of the non-subtlety particle to a hydrophilic binder is 20 or less in general 
from the crack engine performance of a coat 

[0093] It is desirable to add the hardening agent which can construct a bridge with said hydrophilic binder into 
the opening layer of the record form of this invention at the point of improving the film strength after printing 
which is amelioration of the film formation nature of an opening layer, the water resisting property of a coat, and 
the purpose of this invention. Inorganic hardening agents, such as an organic hardening agent which contains an 
epoxy group, an ethylene imino group, an activity vinyl group, etc. as such a hardening agent, chromium alum, a 
way acid, or way sand, are mentioned. 

[0094] Especially when a hydrophilic binder is polyvinyl alcohol, the epoxy system hardening agent which has at 
least two epoxy groups in a molecule, a way acid or its salt, and way sand are desirable. As a way acid, not only 
an alt.way acid but a meta-way acid, a way [ degree ] acid, etc. can be used. 

[0095] 1-200mg per above-mentioned binder [ hydrophilic ] 1g of additions of the above-mentioned hardening 
agent is 2-100mg preferably. 

[0096] Various kinds of additives can be made to contain if needed in the layer of the arbitration by the side of 
the ink receptiveness layer of the ink jet record form of this invention. 

[0097] For example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 official report, and a 62- 
261476 official report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official report, The fading inhibitor 
indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 official report, etc., An anion, a cation or the 
various surfactants of Nonion, JP,59-42993,A, The fluorescent brightener indicated by a 59-52689 official report, 
a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, etc., Various well-known additives, such 
as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric acid, an acetic acid, a citric acid, a 
sodium hydroxide, a potassium hydroxide, and potassium carbonate, a defoaming agent, and a diethylene glycol, 
antiseptics, a thickener, an antistatic agent, and a mat agent, can also be made to contain. 

[0098] Into the configuration layer of the arbitration by the side of the ink absorptivity of the record form of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,6 1-58788, A, and a 
62-174184 official report, and given in JP,61-47290,A etc. can be used more than a kind as a deck-watertight- 
luminaire-ized agent of an image. 

[0099] The amount of the spreading solid content by the side of the ink recording surface in the ink jet record 

form of this invention has in general desirable 5-40 g/m2, and its 10 - 30 g/m2 is more desirable. 

[0100] When using the record form of this invention as a record form for ink jets, it is [ 1m of record forms ] 

desirable as void volume to be adjusted to the range preferably set to 15-30ml 10-40ml per two. 

[0101] However, void volume is J.TAPPI. Paper pulp test method When the ink absorptivity side of a record form 

is measured by the approach indicated by the liquid absorptivity test method (Bristow law) of No.51 -87 paper 

and the paper board, absorption time amount is expressed with the amount of liquid transition in 2 seconds 

(ml/m2). In addition, although the liquid used at this time is pure water (ion exchange water), in order to make 

distinction of measurement area easy, less than 2% of water soluble dye may be contained. 

[0102] The record form of this invention may have the record layer which has the above mentioned opening 

layer more than two-layer, and the ratios to the hydrophilic binder of the non-subtlety particle of the opening 

layer more than two-layer may differ in each other in this case. 

[0103] Moreover, in addition to the above-mentioned opening layer, it may not have an opening layer but you 
may have the layer of bloating tendency to ink. 



[0104] Such a swelling layer may be prepared in the upper layer (side which is separated from a base material) of 
the lower layer (side near a base material) of an opening layer, or an opening layer, and when there is an opening 
layer more than two-layer further, it may be prepared between opening layers. As an example of the hydrophilic 
binder which a hydrophilic binder is usually used for this bloating tendency layer, and is used here, the 
hydrophilic binder used for said opening layer is mentioned. 

[0105] In order to adhere at the time of piling up immediately after curl prevention or printing to the opposite 
side and to raise a ** ink imprint further, as for the side which has the ink absorptivity layer of the record form 
of this invention, it is desirable to prepare the back layer of various classes. 

[0106] Although the configuration of a back layer changes also with the class of base material, thickness, and 
the configuration and thickness of an ink absorptivity layer, generally a hydrophilic binder and a hydrophobic 
binder are used. The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0107] Moreover, it adheres to a back layer as other record forms, and-izing of the front face can be carried out 
[ split face ] to prevention, note nature amelioration, and a pan for conveyance nature amelioration within an ink 
jet recording device. The organic or inorganic particle whose particle size is 2-20 micrometers is preferably used 
for this purpose. 

[0108] Next, how to manufacture the record form of this invention is explained. 

[0109] On a base material, the record form of this invention carries out spreading desiccation of the record layer 
which has an opening layer at least, and is obtained. The coating liquid (said additive added suitably a hydrophilic 
binder, a non-subtlety particle, and if needed is contained) which forms an opening layer is applied on a base 
material, and although it dries, if the temperature of coating liquid is dried after the thing of the range of 30-50 
degrees C is usually used and it makes it once cool after applying on a base material, the punctiform failure at 
the time of desiccation will be mitigated in this case. 

[01 10] By once cooling coating liquid, the viscosity of coating liquid increases remarkably, the fluidity of a paint 
film falls and the nonuniformity of the paint film under the vibration at the time of conveyance or the effect of a 
wind decreases sharply. When there is nonuniformity of a paint film, punctiform failure in the part where 
thickness increased not only increases, but partially, nonuniformity arises in void volume and there is [ whether it 
is a lifting and ] nothing to it about the serious effect for image quality. 

[01 11] From the temperature of coating liquid, the temperature of a paint film is preferably reduced by 20 
degrees C or more, and evaporates 10 degrees C or more of a part of moisture and low-boiling point organic 
solvents in the condition. If this condition is reached, in order for the viscosity of a paint film to increase much 
more quickly and to approach a gelation condition, when it passes over this, even if it makes drying temperature 
increase, a paint film stops moving, and even if it dries a hot wind quickly [ delivery ], a good paint film side 
without nonuniformity or punctiform failure is acquired. 

[0112] the once cooled temperature — the particle size of the non— subtlety particle of coating liquid, 
concentration, the class of hydrophilic binder and concentration, and the class of hardening agent and an amount 
although it may change by various factors, such as an interaction of a non-subtlety particle and a hydrophilic 
binder, further, 0-20 degrees C is usually 5-15 degrees C preferably. 

[0113] Although a cooldown delay may change by cooling temperature, humid thickness, etc., it is usually 10 - 60 
seconds preferably for 5 to 200 seconds. 

[0114] As for the desiccation after cooling, it is desirable to usually mention drying temperature gradually. 
Usually, finally it dries by 40-60-degree C warm air after fixed time amount desiccation at the temperature near 
a room temperature. 

[0115] Because of the above-mentioned purpose, especially the viscosity property of coating liquid is important 
It is coating liquid of 5 - 500cp extent at spreading temperature preferably, and at the time of cooling, 1000 or 
more cp is adjusted so that it may grow into a gelation condition preferably especially. 

[01 16] It is desirable to make it the viscosity ratio of coating liquid temperature and the temperature at the time 
of cooling become 100 or more times especially. 

[0117] The approach of applying the above-mentioned opening layer on a base material can be suitably chosen 
from a well-known approach, and can be performed. As a spreading method, the extrusion coat method which 
uses a hopper the roll coating method, a rod bar coating method, the air-knife-coating method, a spray coating 
method, the curtain method of application, or given in a U.S. Pat No. 2,681,294 official report is used preferably. 
[01 18] Next, the record form of this invention is explained below about the water color ink in the case of using it 
as an ink jet record form. 

[01 19] Water color ink is usually water soluble dye and a solvent object and a record liquid that consists of 
other additives. Although water soluble dye, such as direct dye well-known as water soluble dye at an ink jet, 
acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is desirable. 
[0120] Although it becomes as a subject, when liquid ink dries water, in order that a color may deposit and the 
solvent of water color ink may prevent the blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually used at a room temperature. 



A high^boiling point organic solvent needs to have a high miscibility to water, while it is required that it should 
have vapor pressure far lower than water, since it has the operation which formed elements, such as a color, 
deposit and prevents generating of a big and rough sludge when water evaporates. 

[0121] Although many organic solvents of a high-boiling point are usually used as a high-boiling point organic 
solvent for such the purpose As an example, ethylene glycol, propylene glycol, a diethylene glycol, Triethylene 
glycol, a glycerol, the JICHIREN glycol monomethyl ether, The diethylene-glycol monobutyl ether, the triethylene 
glycol monobutyl ether, The glycerol monomethyl ether, 1 and 2, 3-butane triol, 1 and 2, 4-butane triol, Alcohols, 
such as 1, 2, 4-pentanetriol, 1 and 2, 6-hexane triol, thiodiglycol, triethanolamine, and a polyethylene glycol 
(average molecular weight is about 300 or less), are mentioned. Moreover, dimethylformamide, N-methyl 
pyrrolidone, etc. can be used also besides having described above. 

[0122] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of the polyhydric 
alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, triethanolamine, and 
the triethylene glycol monobutyl ether etc. is desirable. 

[0123] As an additive of others which water color ink contains, a pH regulator, a sequestering agent, an 
antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant, a rusr- 
proofer, etc. are mentioned, for example. 

[0124] Water-color-ink liquid is the purpose which stabilizes the regurgitation from an ink jet nozzle in order to 
make wettability to a record form good, and in 25 degrees C, it is desirable to have the surface tension of 28 - 
40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0125] Moreover, the viscosity of water color ink is usually 2.5 - 5cp preferably two to 8 cp in 25 degrees C. 
[0126] The range of pH of water color ink is usually 4-10. 

[0127] Since the diameter of the minimum dot with a diameter of about 20-60 micrometers is obtained in the 
record paper as a minimum liquid ink drop breathed out from an ink nozzle in the case of the capacity of 1- 
30x10-3nl, it is desirable. The color-print printed with such a diameter of a dot gives a high-definition image. It is 
the case where the drop which has the volume of 2-20x1 0-3nl preferably is breathed out as the minimum drop. 
[0128] Moreover, in the method recorded about a Magenta and cyanogen at least in the ink whose concentration 
is two kinds from which said water color ink differs more than twice respectively, since low-concentration ink is 
used, it is hard coming to carry out discernment of a dot in the highlights section, but this invention can be 
applied, also when this recording method is adopted. 

[0129] In the ink jet record approach, as the record approach, various kinds of well-known methods can be used 
conventionally, and the detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the 
Japan science-information incorporated company issue) of for example, an ink jet record technique. 
[0130] In the ink jet record approach of this invention, combining suitably approaches, such as making [ many / 
as possible ] thickness for the void volume of the record form which lessens the amount of maximum 
regurgitation ink as much as possible which lowers the ratio in the ink of a high-boiling point organic solvent, the 
approach of making void volume to the amount of high-boiling point organic solvents in the amount of the 
maximum ink 3 or more times sets up the optimal conditions, and is chosen. 

[0131] As mentioned above, although the record form of this invention has been explained as a record form for 
ink jets the record form of this invention — except for ink jet record — a thermal-ink-transfer-printing method 
(the so-called melting mold hot printing method which is made to heat and carry out melting of the record 
ingredient containing the ink of thermofusion nature from an ink sheet base material side, and is made to record 

) And it is applicable also to record forms, such as a record form for the so-called sublimation mold hot 
printing methods which heats like the record ingredient melting mold hot printing method which consists of a 
sublimation mold color and high softening-degree resin, and is recorded, and an electrophotography method. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Although the example of this invention is given and explained below, this invention is not limited to 
these examples. 

[0133] The paper base material which covered both sides of 1160g of examples/, and the stencil paper for 
photographs of m2 with polyethylene (an anatase mold titanium dioxide is contained 13% of the weight in a 
polyethylene layer with a thickness [ by the side of a recording surface ] of 40 micrometers.) the back layer 
which the thickness of the polyethylene layer by the side of a rear face makes solid content the Tg=65 degree C 
diameter latex resin of an acrylic on a polyethylene layer by 25 micrometers, and is contained two times 0.3 g/m 
by making into a mat agent the silica 0.6g/m2, and whose mean diameter are about 13 micrometers — having — 
it prepared. 

[0134] As a property of the above-mentioned polyethylene covering paper, it asked for glossiness, WCM, and the 
maximum height (the criteria die length found according to JIS-0601 is the maximum height per 2.5mm, and mum 
unit), and was shown in Table 1. 

[0135] Next, 150g of primary particle silica powder whose mean particle diameter is about 7nm was added in 
1000ml of pure water, the high-speed homogenizer distributed, and pale clear dispersion liquid were obtained. 
Next, in this silica water dispersion (I), average degree of polymerization added gradually 2% polyvinyl alcohol 
water-solution (II) (ethyl acetate is contained 6% of the weight)1 000ml whenever [ saponification / whose ] is 
88% by 3500. Subsequently, 40ml of 4% way sand water solutions was added as a hardening agent, the high- 
speed homogenizer distributed, and white translucent-like coating liquid was obtained. This liquid contains the 
silica 7.5 times by the weight ratio to polyvinyl alcohol. Moreover, the viscosity of the above-mentioned coating 
liquid was 50,000cp when it measured by the Brookfield viscometer, and it measured at 60cp and 15 degrees G 
by 40 degrees C. 

[0136] Subsequently, the 40-degree C coating liquid obtained as mentioned above was applied to the recording 
surface side of the above-mentioned polyethylene covering paper, and was made to once cool so that spreading 
coat temperature may turn to 1 5 degrees C or less (for 20 seconds). Subsequently, the 25-degree C wind was 
sprayed for the 20-degree C wind for 30 seconds, for 60 seconds and a 45 more-degree C wind were sprayed 
for 30 seconds and for a 35-degree C wind one by one for 120 seconds, it dried, 25 more degrees C and the 
ambient atmosphere of 50% of relative humidity were passed for 30 seconds, gas conditioning was carried out, 
and the record form -1 was produced. 

[0137] Next, record form which covered the same polyethylene layer as the record form -1 on the front reverse 
side in the record form -1 using the various stencil paper with which smooth nature differs as stencil paper of a 
base material - 2-4 were produced like the record form -1. Record form - The optical property and smooth 
nature after polyethylene covering of 1-4 were shown in Table 1. 

[0138] Record form - 1-4 were saved for three days at 39 degrees C by the condition of having wound in the 
shape of a roll, after spreading desiccation. 

[0139] It evaluated about the following items [ form / which was obtained / record ]. 

[0140] (1) Void volume Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used, and the amount of transition for [ contact time ] 2 seconds (ml/m2) was calculated as void volume. 
[0141] (2) Contact time calculated ink absorptivity from the amount of transition in 0.5 seconds (ml/m2) using 
the same testing machine as having measured ink absorptivity void volume. 

[0142] (3) The specular gloss was measured 75 degrees with the deflection photometer (VGS-101DP) by 
glossiness Nippon Denshoku Industries Co., Ltd. 

[0143] (4) The surface punctiform defective number was investigated about the spreading sample of 10x1 0cm of 
failure defects. 

[0144] (5) After 23 degrees C and relative humidity saved at 80% after solid printing for 24 hours by the ink jet 
printer by film strength Seiko Epson, Inc., and MJ-5100C, it scratched in the same environment, the tip applied 
the continuation load (0-1 OOg) to the sapphire needle of 0.3mmphi using the strength test machine (Hayden try 
BOGIA, new east science incorporated company make), the film strength was examined, and reinforcement by 
which a coat is destroyed was made into the film strength. 



[0145] If it is 30g or more in general by this evaluation approach, it can be said that it has the practically 
sufficiently high film strength. 

[0146] In addition, in (1) and (2), the used ink used the ink which contains a water-soluble Magenta color for a 
diethylene glycol 1% of the weight 20% of the weight A result is shown in Table 1. 
[0147] 
[Table 1] 









8BS1 




t? 

Ob 


rtl TO 




1SE 




sH ^ ffl JS 
























w« 




















94% 


1.2/im 


t.9^m 


7.5 


38 um 


24ral 


16ml 


6m 


0 


72g 




93% 


2.3/zm 


4.1 |4m 


7.5 


38#m 


24m! 


16nl 


61% 


1 


69g 




91% 


3. 


5. 2>um 


7.5 


38 //m 


24ml 


16ml 


61% 


12 


70g 




90% 


5.2>um 


6.3/im 


7.5 


38^m 


24nl 


16al 


53% 


>100 


T3g 



[0148] Record form whose WCM is 4 micrometers or less when changing the class of stencil paper and changing - 
the surface characteristic after covering from the result of Table 1 with polyethylene resin - 1-3 are understood 
that there are few failure defects compared with the record form ~4 with which WCM exceeds 4 micrometers. 
[0149] When especially WCM uses the base material which is 2 micrometers or less, a failure defect is desirable 
at 0. 

[0150] Moreover, according to the difference of a base material, void volume and ink absorptivity are hardly 
influenced, but desiccation thickness is 30 micrometers or more, and since it has high voidage (about 63%), void 
volume almost sufficient by the usual ink jet record is held. 

[0151] The coating liquid which forms the opening layer which prepared the polyethylene covering paper base 
material to which the thickness of the polyethylene layer by the side of a recording surface was changed in the 
record form -1 produced in the example 2 example 1 as shown in Table 2, and was produced in the example 1 is 
applied like an example 1, and it is a record form. - 21-24 were produced. Record form with which various 
clearing-up processings are performed for a front face immediately after painting the polyethylene layer on a 
side front in the Hara paper, and surface characteristics differ on the other hand in the record form -1 produced 
in the example 1 - 25-27 were produced like the record form -1. 

[0152] The die length of a pitch in which the base material of the record form -25 is called the so-called silky 
surface is clearing up of hundreds of micrometer unit, and that of the base material of the record form -27 is the 
detailed mat side where clearing up is called the so-called mat side. The record forms -26 are these middle. 
[0153] Furthermore, the base material of the record form -28 processes and split-face-izes the support surface 
of the record form -1 with a 40-degree C acetone solution. Usually, effectiveness is in the increase of an 
adhesive property [ be / they / these split faces ] of a base material and a record layer. 

[0154] Record form - The property after applying the surface characteristic and record layer of polyethylene 
covering paper of 21-28 was evaluated like the example 1. A result is shown in Table 2. 
[0155] 
[Table 2] 
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[0156] Record form of this invention the result of Table 2 to whose WCM is 4 micrometers or less - 21, 22 f and 
23 are understood that there are few failure defects as compared with the comparative record form -24. 
Moreover, it turns out that WCM is excellent in the record form -21 2 micrometers or less especially especially 
like an example 1. 

[0157] Record form whose WCM is 4 micrometers or less even if it is the case where tidied up and processed 
the front face of a polyethylene resin layer, or spliWaceHzed on the other hand, and the glossiness of a base 
material uses a low thing - 27 and 28 are understood that there are few failure defects. Moreover, when WCM 
exceeds 4 micrometers also in a clearing-up base material, it turns out that a failure defect increases quickly. 
[0158] Record form which has desiccation thickness as humid thickness is changed and shows the coating liquid 
produced in the example 1 on the polyethylene covering paper base material for record form-4 produced in the 
example of comparison 1 example 1 in Table 3 - 31-34 were produced like the record form -4. 
.0159] The result which estimates as an example 1 similarly and is shown in Table 3 was obtained. 
[0160] 
[Table 3] 
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[0161] Since void volume falls gradually in connection with this although a failure defect will fall if desiccation 
thickness is decreased even if WCM uses the base material exceeding 4 micrometers from the result of Table 3, 
it is a record form. - 31-34 cannot be used practical. 

[0162] Record form produced in the example 3 example 1 - It is a record form except having changed the 
particle silica into the gaseous-phase method [ the mean particle diameter of a primary particle is about 20nm ] 
silica in 1-4. - It is a record form like 1-4. - 41-44 were produced. It was similarly estimated as the example 1 
and the result shown in Table 4 was obtained; 
[0163] 
[Table 4] 
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[0164] The result of Table 4 shows that the same effectiveness as an example 1 is acquired. However, the 
glossiness of a recording surface falls with increase of the particle size of the primary particle of a silica more 
slightly than an example 1, and void volume is increasing a little. 

[0165] 150g of primary particle silica powder whose example of comparison 2 mean particle diameter is about 
7nm was added in 1000ml of pure water, the high-speed homogenizer distributed, and pale clear dispersion liquid 
were obtained. Next, in this silica water dispersion (I), average degree of polymerization added gradually 2% 
polyvinyl alcohol water-solution (II) (ethyl acetate is contained 6% of the weight)2000ml whenever 
[ saponification / whose ] is 88% by 3500. Subsequently, 40ml of 4% way sand water solutions was added as a 
hardening agent, the high-speed homogenizer distributed, and white translucent-like coating liquid was obtained. 
This liquid contains the silica 3.75 times by the weight ratio to polyvinyl alcohol. 

[0166] Record form used in the example 1 - With the polyethylene of 1-4, it applies in the covering paper so 
that desiccation thickness may become being the same as that of an example 1 about the above-mentioned 
coating liquid, and humid thickness may be set to 170 micrometers, and it dries by the approach indicated by the 
example 1, and is a record form. - 51-54 were produced. It was similarly estimated as the example 1 and the 
result shown in Table 5 was obtained. 
[0167] 
[Table 5] 
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[0168] Although a failure defect is hardly produced from the result shown in Table 5 even if WCM uses the thing 
exceeding 4 micrometers as a base material when the ratio to the hydrophilic binder of a non-subtlety particle is 
made or less into five, but the glossiness of a recording surface is also very high, it turns out that void volume 
falls and the reinforcement of a coat falls greatly. 
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[0 0 8 8] ^fc. »»f^u»(D^r^t«ttai*6 0 

-ioow/o, jgp* b< ii7 o — 9 9^/u%-efcS 0 

[00 8 9] T^^gEttTtf !J Ifi/l/T/Ua- /MltflXL 
li, *BB¥1 -2 O 6 0 8 8^^«tC|E*fe$nTV^«J: 
5^T=^-^i4SSr*i-S3Ky t^/ur/un^u^ j^gg 

Bg6 1-2 3 7 6 8 1^ £.£0^6 3-307979 

7-2 8 5 2 6 5^*^lE*$iX-CV^«t 5***tt 

[0 0 9 0] £fc, / —ifrl'WSL'&y \f~>VTlV^—?V 
^LTte. CTxilJ, 4#IIB¥7-9 7 5 8^$RK:E*fe$ 

ff, 4#f»¥8 - 2 5 7 9 5 ^«»riEtt* ilfe^TKftS 

[0 0 9 1] *«PJOfE^fflfficO^^S^a*tt^W>' 

&S 0 5fflF*»-e*>5»&*rtt, ^W«TLt+^ 
ft>T^^KflXSS^#e>ix^< <ft9, Sfc, -f^^ 

««ST-(OM7k^W^^-^^Sit^i6jW±-efo 
S 0 

[0 0 9 2] ^tt^W >-y-fc»^5^|*tt^<7)Jt 



So 

[00 9 3] ^M^IB^JR^ffllRa^lwttSWa^ 
tt» W v 1 U# S ® JK3»J 5: S co ^SSMi 

So 

10 [00 9 4] fbKtt'W ^jjfy tfn/UT/Un— JV 

[00 9 5] ±EWJ^oaSAn*tt±EH7Ktt^<-f ^ 
-lg3fc!51-2 00mg, ^t<H2-100m 

g-e&So 

[00 9 6] ^ 5/ MMtfH«S0>f ^ 

20 #J£r^fr£-ttS - £ ^ttJ*So 

[00 9 7] mk.\f % 5 7-7 4 1 9 3 

P57-87988 6 2-2 6 1 4 7 6^- 

^«*-iE*^*^Rlfc»k #^0S5 7-7 4 1 9 2 
[515 7-8 7 9 8 9 -5§-^$8, 1^60-72785^ 
H6 1-1 4659 1 #i¥ 1-950 
9 1 ^tMRXJm 3-1 3 3 7 6 -S^a^^SEttSnT 

#R]Bg 59-42993 [r] 5 

9-5 2 6 8 9 ^rtem. 1^)62-280069 
30 ^16 1-242 8 7 1 ^i^J;i;#i?4-2 19 2 

6 6*^«^E«$*L-cv^»3ti«&ffii. «ai. y>- 
ii. Tkiwk-j- h y ^ a x *afcft* y * 

So 

[0 0 9 8] *^P^(OfS^fflM^-f 
oi^it^tt, Btt^lHTK^JH LT#^Dg 5 6-8 
4 9 9 2-5§^$B<D#y ^^^^MMW, #MBg5 
40 7-3 6 6 9 2f^fiStt7T7^^?Ky^ v « 
^¥4-1 5 7 4 4^«, 4#^Bg6 1-5 8 7 8 8^- 
Ir162-174184 ^a^lBftOsK !)7!);U 

61-47290 ^aiE*fe<oryu* y 

[0 0 9 9] ttH^y^yuy hffi»JH«fc:*3tt5 
^^^fiE»ffi{BS^a^B^<iO*ttaia5~4 Og/m 
2 ^*K, 10~30g/m 2 ^J:^^ U\ 

[0100] v hfflfS^ 

so lm 2 Sfe9lO-40ml, if* L< (il 5-3 Om 



13 



(8) 
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1 fc*SffiHKWS3ix5:i£##*U\, 
[0 l 0 l ] {fib, QFm&li J . T A P P I S&^Vu 
yUm^m No. 51-8 7^lflR#E<D}£#KiRt!fe 

5i£fiMfc&* (ral/m 2 ) ft*5, r<7?B$ 

tem-Tzmmum* sy«s 
[0102] ttsmntzmmmz, vm^it^mmtm 

[0 10 3] ±JEffiBMIW^U:, £BSUI$:*£ 

[0 10 4] C©«t 5*»SHJittfflBMiOTJi 

[0 10 5] *ftm<D&Mm&<D-<( v^KifcttJitrWi- 
SftiJ £ f4K*HfW(- (4# — ^ESlh^^E^^fiia-g-ij-er 

[0 10 6] ^y^Ji©«^f4S*WlE<oWH^>Ji[*, W 

yVmnW-fyttM^-iO. 1 ~ 1 0 /im«®SIST-fc5„ 
[0 10 7] Sfc. x<y^Ji»r|±te«>E«ffljRi:«>< o 

B^T'iT* L<ffl^e>ax5<E>fcM£S;aS2~2 0^m©t 
[0 10 8] 2kfc*38W©|E»fflttSr»it1-5*jSfe^o 
[0 10 9] *^BJ<OfE^ffl^l4, 5«ffr±C>4< <b 

ffi<o?asi4is^i± 3 o~5 ox:<r>t&m<vt><otfmv^t> 
[oiio] »*li«&^ofc^ft*pi-**fc.k0, &flr 



[0111] Ife0roffi^li^jaw?a^j: •? i o*CS* 
_k, #*u< 14 2 oruiifST^-tirr^ro^fii-eTk^ 

»a»ft < ft 9 iSffiWB £ st 9 &3£ LTt A? ^ 
«SSfd»©ftv^#ftl6]»B*s»?>n5. 

[oi 12] \^t^h^n^^mmtm^WL<r>wsmm. 

K>tB3[^ ft if S^roHT-lw J: t»^*>«? 9 5z)\ 
0~2 ot, $?£L< 14 5 ~ l 5tffo5„ 
[0 1 13] ?^iB*WH:Jft*PiaaE-^ail«jpft4fK:J:»» 
^*5?> 5 5 7J s ii5£l45~2 0 0£)\ £F;£L<»41 0-6 
0#-Cfc5. 

[oi i4] »«ia©ttjftH:, a»tt**»=ftflHaflcsr 

f£itf£, ft,^{-!44 0~6 0t;©f£Ifg;i$il5„ 
20 [0 115] _kfE<75g#)<£>fc ^?^(0^^tt(4 
#»-S^T-fc-5, L< l4^*ra^T*5~5 0 0 c p 

^oM^m^r**) 9 . jft*p^p»c i o o o c p #{r 
[oi i6] mcm^m^uMt^mm<Dum<D^mit^ 

1 0 0#W±{rft5 4 5l--r5ro*s*fSbt> o 
[0 1 17] ±IESRUiSr3fct*#:±^»*i-5*«feH:^ 

30 >?m. *-X>-^*-ffifc5VvJ4*H#flF^2, 6 8 
1. 2 9 4-§^fR|E«t«)*!/X— Srlfeffl-t-Sai^^ 

[0 118] i*t-*^BJcofB^ffl^^-l'>'^v ! ^s' MB 
[0 119] Tkte-f V^|4, iS*tt7k*lt8^»t)f»a 

[0 12 0] *tt-Y>'^w*«H[*S:±ft:4: UTftS 
»**s*D 12 0 < C«±T?SJat?tt««)»» ( feWt!!l*«E*s 

50 -So 
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[0121] t<D i 5 4l»-e*»jSt«*tti Ut'li 

y>\ i/J-U^?}) ^3— /l/^/ y^yl^c — ^yl^ 

uv^y ^-^y^f^x-f^, h y ^^u->-^y 

/Mr / :/9vl*:n— yvK ^ y ir y v^e / ^ ^yi^— 
7VK 1, 2, 3-^yh!)t-/K 1, 2, 4 -y 
*>-h})$-— i, 2, 4-^y^yhi)t-/K 
1, 2, 6-^fyMlt-/K ft-^y^^K 
h y / — /ur ^ v. /tfy zc^u^^y yu (ipi^ 

[012 2] zftb(o&<(Dm»&mmMm<D<px*h. 

isiLj-uz/lfy 3— yu, MJx^y -;UT ^ V- 5 ^^ y ir 
!)y, h y vUT 5 >m<D&ffiTs\s=*si>m, b 

[0123] *tt>r >-^^wi-«*ott<oas*DSii: b 

[0 12 4] *tt>f ^^ttttEftffl«^»r*»iittSr 
&ftf\z1rZ>1titoRlfi'{ i?= y b J Xyi^^cop££ti£* 
ScJfrffcS*SBfi?n\ 2 5 < C{C^oV>T, 2 5-5 Ody 
n e / c # * l< Ii2 8-4 0 d y n e/c m<Df5 

[0 12 5] 7ktt-YV^OttaEttii#2 5X:^i3 

t^2-8cp, ^t<li2. 5-5cpTfc^ 0 
[0 12 6] 7Ktt^^^CDpHllil^4 — 1 O^it' 

[0127] ^ / X/ufoh*ktil£tiZ>M'M 

j*t LTIi 1— 30X10 3 nl tf)Jg*<7>*g\ 1203ft 
±-e*t2 0—6 0/im^S^f/> Ky b&$mbivZ> 

Xy VhttKW«!IMI^#;i5 0 »^b<l±2-20X 
1 0- 3 n I «>»a[S:*i-5»»^ft/Jxa»i: LTP±ffi£ 

[oi2 8] afc, stris*^ 'pft<th~? j e 

2fiiS^^^T-IE»i-5*5S;^*3t^T. '^f 9>f hSfl 

[0 12 9] ^y^^x^y ME«*jftCJ3V^-C, IE»* 
A (**t#-*L ¥/&7^3J3 3 1 0 > B*»a£«#flg 



[0130] **W<0^f V* jy ME»*ftfc*5^ 
[0131] £*± % **M^SB»ffl«Sr-Y 3** y h 

mfrbto&vxmM$itx&»£&z\,*t>&zmMmm 

[0 13 2] 

20 [0133] Jfe&fe^J 1 

1 6 0 g/m^^IW^Wffi^^y^W^f 
Sbfc$Kl$#: (!B^ffi{B0(Z>J?$ 4 0 /zm<D/Ky ^.^U 

>|(7)li:Tg-6 5X;<DT? V/um^y'v 
m&ftt 1>X0. 6g/m 2 ^J:^tg«13/i 
mfl»y $%~?*/ bfflb bTO. 3g/ra 2 ^t^ 

[0 13 4] ±ia*y^uv«»R(D4*ttib-C, * 
30 Wcu,*^c^$ (J IS-0 6 0 1i:^oT*i6 

fit) Sm-^LfCo 

[0 13 5] JSc^5p*&«[@^#?j7 nra^l»W?-i>y 
^ 1 5 0 g 5:^6* 1 0 0 0 m 1 f CiiO L , jgjg* 

^^^if-^^Kb-cwei^aw^ffcasr^fco * 
*cr<o^y^*»»» (i) ffc. 5 0 

0"e^^t:S^8 8%<7)2%7Ky fc: v ^^Tyu^— yi-7K^ 
ffi (ID (ftBfcai^uS: 6 fiS%^W) lOOOml^r 

&*\zmuvti 0 -o^x&mmt b-c4%j5 5«>*sjs 

40 4 0ml Sr^ADU, Jtit**^^ If— IdT^KbTe 

/\oT/ys=i—Mztti,xm&itX7. 5«$^rbTv^a 0 

±E»*«<Ott«ttBSttaEW--ea3febfci:# 
4 0tt*6 0cp, 1 S^CTW^bfci* 5^c p 

[0 13 6] oVN-e±fE^ct 5t-bT#bixfc4 O^CD 
so 2 5t(Dl^3 0m 3 5X:<Dm.&6 O&m. 



(10) 



0-203006 
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5ttf>ffi£ 1 2 OtMWJR&BfcSttttTfSafcU $ h\Z 2 
5^, *»SflC5 0%«>#B«S:3 0S»IHiiii**-cn 

[0 13 7] §E#ffl«- lir*5V^T, ^flcrolS 

1 1 m e# y if u vssr«»^iss LfcEfluiitt- 2 

S-S? 1 tc^Lfcio 

[0138] lEftffliK- 1 ~4 ttftfflttfkflL a — -Mfc 

[0 13 9] #fe4ifc^fl|RfcoV*T»T<w8Bfco 

[0 14 0] (1) gftgft 
J»*S«I**lH^ttR. B r i s t owKWII 
0JDEE5fc) SrtWBU ^t«fM2#ra»C*5ftSls»* 
(m 1 /m 2 ) Lt**fc„ 
[0141] (2) -f^fRlRtt 

0. 5 forfeit -5^* (ml/m 2 ) ^-ry^SMfc 
7h„ 

[0142] o) ytnm 



B*«feI«**#ttK*ft3t«W- (VG S - 1 0 1 D 
P) T*7 5g^ffi#iR£i9J5£Lfc 0 
[0 14 3] (4) ftflt&tt 

1 0 X 1 0 c m^S^SWllOI^T, ^ffiW-S^PlNl 

[0 14 4] (5) Bzm&& 

-> MJ-5 100Ct"<^fpm 2 3"^ fB*Hl££ 
*!8 0 %-C 2 4 ttMftft Ui>t>H Jft 
10 ftttKft (- — f Ky • #=¥T, SfcsK^tfcs^tt 
St) &JBv\ ftt&frO. 3mm*©t7r^+Jtl:. 0 
~ 1 0 0 g ©»tt?lfS$ra»»*-C&*»&$:W*U AM 

[0145] zmm^mx-m.^ 3 0 g ut±-efc*u2js 

[0 146)413, (1) (2) Jd*3VT, fefflL7c< 

y^tiv'if uy^D 3-/^2 011%, Tk^tt-^-^ 
56 1 {r^i-„ 

20 [0 14 7] 
[^1] 



£ » ff « 














3 ffl ft 


<0 ft 








Wc« 




safest 












l»ffl«-1 (AMI) 


94% 


1.2/tm 


1.9*m 


7.5 


38^m 


24*1 


16ml 


61% 


0 


72 9 




93% 


2.3/zm 


4. 1 jum 


7.5 




24nit 


16.1 


61% 


1 


69g 




91% 


3. 5 /im 


5. 2>wm 


7.5 




24nl 


16ml 


61% 


12 


TOg 




90% 


5.2//m 


6.3/*m 


7.5 


38*m 


24nl 


16ml 


53% 


>100 


73g 



[oi4 8] *i0>tt*a»e>, iwMv>mmz£?Lx#v 

cH*S4MmJeATT-feSIE^^-l~3{± % W«7$S4m 

[0 14 9] #lCWoi i^^mOTt-fc^JjlMftl 40 

[0 15 0] SSHtS*^ «Y 

V*Rifctttt»if#«*2»:ri\ 3 0 (i m&L 

±x\ m^mm (*/L6 3%) st^l-o 

[0151] ^JS«»J2 

llxfU L3HiS#J 1 -eflaK L7c£ so 



JBtt- 2 1-24 *HfM bfc 0 3IJ£0IJ 1 XftM: L 

ttro**SIE«ffltt-2 5~2 7SrlE«ffl«- 1 tlBI« 

[0152] !E&/BiSS- 2 5W^«f*liV^«*5*SBS 
i#Sii5J:5itf*/fo«**8»S*«iii JMfiW) tttt »t 

ft- 2 6|im5><73fP H 1T'&?)„ 
[0153] JSfc. IB»ffl«- 2 80£ttfttiEflUIMR 
- 1 ©3E«rft*E«r 4 0t©7th yiiKfj&ILtl 

[0 15 4] |E®fflijR-2 1—2 8<7)jK1I if uy^S 



(11) 



W-l 0-2 0 3 0 0 6 



19 



20 



1 t 



[01 55] 











& m m 




■u « fl) w 


























W CB 






ftiRS 








30m m 




9296 


L 7m m 


2. Urn 


7.5 


5996 


0 


71 g 


IEftfflft-22(*3SW) 


20 //m 


ft 


85% 


2.5Mm 


3.4Mm 


7.5 


5896 


2 


709 




15Mm 


m 


TIX 


3.2Mm 


5, 2m m 


7.5 


5896 


10 


73g 




10//m 


fm 


5696 


4. TMm 


7. 1 Mm 


7.5 


5196 


90 


68o 


Kft*«-25<JtlW!l) 


40 Mm 


ft 


4496 


5. 8m m 


T.8Mm 


7.5 


5096 


>100 


44g 


£ftfilff-26(Jt&0j) 


40m m 


ft 




4.6Mm 


6. 3 m m 


7.5 


3696 


>100 


68 g 




40 //m 


ft 


596 


3.3/im 


3. 2m m 


7.5 


4196 


8 


679 




40 Mm 




1896 


2.3Mm 


3. 1 Mm 


7.5 


5396 


3 


68 g 



[0 15 6] &2<Dl&Skfrb. Wcm &4 //mams 20 
#«9l0>iE«JB**- 2 1 , 2 2. *3j;tJ< 2 3lt Jfc«C0 

So Sfc, Hffifl 1 <t EI«fc4#fc:Wcy * 2 m mEAT£>IE 

[0 15 7] *y^U>«JBJi©*BBS:W#«- 



[0158] Jtif&0ij 1 
HJHS09 1 "Cft* LfcfBSJBjffi- 4 /Ho# y ^ u: 

- 3 1 - 3 4 SrSEflUHJtt- 4 t LTfEK Lfc 0 

[0159] 1 tmmzmi,x&3 

Srfcfc. 
[0 16 0] 



IB ft ffl ft 




a ft m 




IB ft 


ffl ft <0 & ft 














te»BK-310fc«l» 


5»2Mm 


7.5 


45m m 


29ml 


21 nl 


5296 


>100 


fcftffl*5-32(ifc««) 


5.2Mm 


7.5 


30m m 


19ml 


11ml 


5196 


>100 


§£ftfflft-33(Jt&0l|) 


5. 2m m 


7.5 


25m m 


16ml 


7ml 


6296 


58 




5. 2m m 


7.5 


20m m 


12ml 


4ml 


6496 


20 



10 16 1] *3©te**»fc, Woi;4S4/imS:j@;tS3: 

|5(l»ii£TbT< cfxK-Pta ^ffi.®mm* K*£T 
L-X < SWT', IB&JBiSft- 3 1-34 ttHJIIttfcttffl-f 

[0 16 2] |Hi£0ij3 



•> V U £ 1 &&^<0¥*&ftS;5S#Sj 2 O n m<D^*Bjifc -> U 

* 4 fc^f 
[0163] 
[=fi4] 



50 



(12) 



Wfflspi 0-2 0 3 00 



21 



22 



£ ft ffl ft 




e a ib 




5c 


. ft ffl «t 


© n 


ft 
















ff58ffi&-41 (*£Bj)) 


1.2jum 


T.5 


38 Am 


26ml 


19ml 


54H 


0 


6O9 


eftffl*t-42(*%i!l|) 




7.5 


38// m 


26nl 


I9nl 


52% 


3 


57 g 


f£ftffl«-43(*«PJ!) 


3. 5 Am 


7.5 


38 Am 


26fil 


19ml 


519* 


15 


58 g 




5.2jum 


7.5 


38 aid 


26ml 


19ml 


5196 


>too 


53 g 



[0165] it^0ij 2 

7 n 1 y 150g$: 

£6* 1 0 0 0ml 4^83* U it554*^e 9 J1r<{ if — 

( I ) <f»fc. ^m^mtf 3 5 OOT^Vtt^ 8 
8%<D2%7$]) \*~>VTA,zi— fritffcWL (II) (§f®^ 
^vi-£r6Sfi%^r) 200 0ml^i:ttLfc o 
^-gjMBH L T 4 %t3i 3 tyimm. 4 Om l SrS^JD 



20 



[0166] HJgtfiJ 1 fc*5^-tttfl! L^:iB»ffl«- 1 ~ 

[0 16 7] 
[*5] 



te ft ffl m. 


w CB 


ia » js 






K ft ffl 3fi 




- tt 




ifeftera 














1.2jtim 


3.75 


38/im 


I5nl 


4ml 


8196 


0 


17g 


Kftffl«-520t«*JJ) 


2.3^m 


3. 75 


38 Am 


15ml 


4ml 


8096 


0 


15g 


Sftffl«-53(Jt«&Jl) 


3. Sum 


3. 75 


38a m 


1&nl 


4ml 


8096 


0 


15g 


£ftffl«-54(tttt0J) 


5. 2//m 


3,75 


38 Am 


15ml 


4ml 


7896 


3 


149 



[0 16 8] «5*C*i"3|S*^e>. ^»«^<Z>iR*te 



40 



[0 16 9] 
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